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TsAH by year the Indexes to Patents are becoming more 
numerous and expensive ; and many inventors and others 
to whom they have become indispensable are thereby pre- 
cluded from purchasing them. 

To obviate this difficulty, short abstracts or abridgments 
of tiie Specifications of Patents under each head of Inven- 
tion have been prepared for publication separately, and 
so arranged as to form at once a Chronological, Subject- 
matter, Heference, and Alphabetical Index to the class to 
which they relate. As these publications do not supersede 
the necessity for consulting the Specifications, the prices at 
which the latter are sold have been added. 

The present series of abridgments comprises only those 
Specifications that relate to processes for coating metals 
with metals. Applications in which processes have not 
been expressly stated are omitted ; but whenever any 
reasonable doubt exists as to whether a Specification should 
be embraced by the series or not, its abridgement is in- 
cluded ; thus the title " Plating or Coating Metals with 
Metals" has been strictly adhered to. 

All inventions that specifically relate to pickling or 
otherwise preparing metals to be coated with metals are 
included in this series. These abridgments also com- 
prise inventions that relate to combining metals that %x^ 
intended to coat other metals. 



' iv PREFACE. 

Specifications ' that relate to electrotyping are not in- 
cluded in this series ; only those electro-depositing Patents 
which refer to coating metals permanently with metals are 
comprised in this work. 

Specifications that relate to ''coating iron with steel/' 
by case-hardening the iron, are not included in this series. 

All the quotations from the printed Specifications (in- 
cluded between quotation commas throughout the work) 
are given in the exact punctuation and orthography therein 
used ; however, to draw attention to any passage more 
immediately connected with this series of abridgments, 
portions are sometimes italicised that appear in Roman type 
in the original. 

The publication of these abridgments tends to prevent 
an old invention from being re-patented; it is hoped, there- 
fore, that inventors in this portion of applied science will 
only exert their talents upon discoveries that are new. 
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TuiBi are verj few Arto, if any, whose biftory ii perfectly com- 
prieed within Patent Bpecificatione ; it ie to eupply the gape 
which occur in the ipecificationa reUting to plating or coating 
metala with metala that the following chronological arrangement of 
non-patented inventione in thif department of practical ecience 
i« given. Each diacovery or invention haa a eeimrate paragraph 
devoted to it, and haa the titlee of worke affording information 
upon it explicitly etated \ by thie arrangement the utmoet facility 
of reference ia obtained, and the reader if enabled to extend hie 
knowledge of any particular point to the full amount, ftrom ori- 
ginal eourcef * 

The proceieea that have been empbyed to coat metala with 
metala are very numeroue ; modem practical science hae added to 
their number and at the same time rendered many of them obso- 
lete and out (d date. The peculiarities of the principal processes 
may be cUaaified aa follows : — 

1st. By amalgamation — using mercury as the means of ensuring 
contact between the underneath metal and the coating metsl, the 
mercury being finally driven off by heat. This method is princi- 
pally applicable to gilding and silvering. 

2nd. By simple immersion of the article to be coated in an 
aqueous solution of a salt ol the metal to be deposited. 

3rd, By fusing a thin sheet of the coating metal on to the un- 
derneath metal with the assistance of a flux or intermediate fusible 
metal, the underneath metal being heated. 

4th. By inmdersion (d the article to be coated in a bath of the 
melted roatal or alloy. 

5th. By pressure and heat, as in the manufacture of tinned lead 
pipes. 

dth. By casting a considerable thickness of the coating metal 
round the article to be coated, the article being pUced in a suitable 
mould. 
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7tli. By electro-deposition. 

The operations of nature in relation to this branch of applied 
chemistry are highly instructive, and therefore must not be over- 
looked. These agencies were active long before man could under- 
stand their workings. A notable example of this occurs in the 
deposition of copper upon spare pieces of iron inmiersed in a 
stream passing through a copper mine ; the ancients were much 
puzzled at this circumstance, and for some time believed that a 
real transmutation of iron into copper took place. The forces 
concerned in the production of this simple natural result were for 
a long period unknown, and their laws unexplored, and it was not 
till the advanced chemical knowledge of the present century was 
brought to bear upon this and other departments of the subject 
that the network of causes was fully and profitably investigated ; 
this investigation culminated in the use of electric force in the 
arts and manufactures which involve the deposition of metal upon 
metal. 

Holy Writ contains no account of gilding or otherwise 
covering metals with metals, although frequent mention 
is made of gilding wooden structures. 

The Egyptians are proved by Herodotus to have been 
"accustomed to gild wood and metals." (See Bohn's 
edition of Beckmann's History of Inventions, vol. ii., 
p. 290 ; also Herodotus, lib. ii., 63.) 

The ancient Mexicans and Peruvians appear from the 
following paCragraph to have been in possession of the art 
of silver plating: — "The silver-plated discs and also the 
" embossed silver-plate, supposed by Dr. Hildreth to have 
" been a sword ornament, have been critically examined, 
and it is beyond doubt that the copper boses " [bosses ?] 
are absolutely plated, not simply overlaid with silver, 
and has been done by heat." (See Silliman's Journal, 
vol. ii. ; also The Ancient Workers and Artificers in Metal 

by James Napier, p. 70.) 

a.d. 

77. Pliny in a.d. 77, in the 33rd book of his Natural History, 
chap. 20, states that the most convenient method of 
gilding copper is to employ quicksilver. (See Bostock 
and Riley's translation of Pliny's Natural History, vol. vi.. 
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p. 99; also Dr. R. Watson's Chemical Essays, vol. iv., 
pp. 220, 221.) 

77. Pliny, in jl.d. 77, in the ddrd book of his Natural History, 
chap. 42, sets forth that " silver is gilded abnost exclu- 
*' sively by the agency of hydrargyros," [quicksilver 
separated from its ore by fire ?] (See Bostock and Riley's 
translation of Pliny's Natural History, vol. vi., p. 124 ; 
also Dr. R. Watson's Chemical Essays, vol. iv., p. 220.) 

77< Pliny, in a.d. 77, in the 34th book of his Natural History, 
chap. 43, states that silv^ is appUed upon copper in the 
same way as tin is applied upon it. (See Dr. R. Watson's 
Chemical Essays, vol. iv., pp. 187, 1B8.) 

77. Pliny, in a.d. 77, in the 34th book of his Natural History, 
chap. 48f says, " When copper vessels are coated with 
stannum, they produce a less disagreeable flavour, and 
the formation of verdigris is prevented." (See Bostock 
and Riley's translation of Pliny's Natural History, vol. vi., 
p. 214 ; also Dr. R. Watson's Chemical Essays, vol. iv., 
pp. 185, 186.) 

** Ankbtil, a monk of St. Albans, about the beginning of 
1100, " the 1 2th century, was so famous for his works in gold, 
silver, gilding, and jewellery, that he was invited by the 
King of Denmark to superintend his works in gold, 
and to be his banker or money changer." (See Lard- 
tier's Cabinet Cyclopaedia, Treatise on Manufactures in 
Metal, 1849, vol. iii., p. 376.) 

1403. An Act of Parliament was passed in 1403 "to prevent 
deception in putting off gilt or plated locks, rings, 
beads, candlesticks, harness for girdles, chalices, sword 
pummels, powder boxes, &c. for solid metal ; all such 
workmanship upon copper or latten being prohibited, 
except ornaments for the church, of which some part 
" was to be left uncovered, to show the copper or brass." 
(See Lardner's Cabinet Cyclopaedia, Treatise on Manufac- 
tures in Metal, 1849, vol. iii., p. 365.) 
Frederick Hagelsheimer, or Held, on the 19th of 
1608. March 1608 obtained from the Emperor Rodolphus II., 
an extension of his patent that iela.tfcd\.o ^w\t^-^xww>Kw^V«^ 
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which " works of copper gilt with silver or gold," were 
included. This extension comprised the city of Nurem- 
berg and the whole empire. (See Beckmann's History of 
Inventions, Bohn's edition, vol. i., pp. 420, 421.) 

1620. A Clergyman, about the year 1620, is said to have car- 
ried the art of tinning from Bohemia into Saxony. (See 
Lardner's Cabinet Cyclopaedia, Treatise on Manufactures 
in Metal, 1849, vol. iii., p. 27.) 

1663. The Hon. Robert Boyle, in 1663, states that an inge- 
nious tradesman used to coat iron with copper, by means 
of a solution of "vitriol that has copper in it;" after 
being coated with copper the article was gilt by means of 
an amalgam of gold. (See Some considerations touching 
the usefulness of Experimental Philosophy, Essay x., 
pp. 41, 42.) 

1663. The Hon. Robert Boyle, in 1663, mentions a method of 
silvering by means of crystalline nitrate of silver mixed 
with " chrystals of tartar." The mixed powder is rubbed 
over the cleaned and wetted brass. (See Some consider a' 
tions touching the ustfulness qf Experimental Philosophy, 
Essay x., pp. 46, 47.) 

Athanasius Kircher, in his "China illustrata," pub- 
2667. lished about the year 1667, describes some lakes that are 
said to exist in China that " change copper into iron." 
This notice is interesting in respect to the coating of cop- 
per with iron by means of a solution of iron, to which it 
evidently refers, although what solution of iron, unas- 
sisted by direct or indirect electric force, would have that 
effect it is difficult to say. (See Philosophical Transactions, 
vol. ii., p. 485.) 

1670. Andrew Yarrenton, about the year 1670, was sent at the 
expense of an English company to Saxony in order to 
learn the process of tinning. (See Lardner's Cabinet 
Cyclopaedia, Treatise on Manufactures in Metal, 1849, 
vol. iii., p. 27 ; also Dr. R. Watson's Chemical Essays, 
vol. iv., pp. 203-206.) 

1678. Dr. Christopher Merrbt, in the year 1678, published 
au account of the tin mines in Cornwall, in which he 
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states that certain water containing ''vitriol" "soon 
changeth small iron rods put into it ; and they say, that 
in a very little time it will assimilate the rods into its 
own nature." This statement evidently has relation to 
the deposition of a metal upon iron by the immersion of 
the iron into a solution of that metal. (See Philosophical 
Transactions for March 1678, No. 138, pp. 950, 951.) 

The Hon. Robert Boyle, in his work on "Specific 
1685. Medicines," published in 1685, states that if clean plates 
of copper be immersed in a dilute solution of silver by 
aquafortis, " the metal will be very slowly precipitated out 
" of it," " at the beginning in the form of pure shineing 
" scales of silver, almost like the white and glittering 
" scales of some small fishes." He goes on to say. 
There is also a way, by which I have brought dissolved 
gold to settle about a body, suspended in the solution 
in the form of a fine and high coloured calx of pure 
gold. But you may easily see an instance of silent 
precipitation, if you do but rub a little either Roman 
or Dantzick vitriol upon the well whetted blade of a 
" knife wetted with water or spittle, for you will have the 
steel, almost in a trice, overlaid with a reddish sub* 
stance, which, by its colour and other signs, appears 
" manifestly to be cupreous." (See Of the reconcileabk" 
ness of Specifick Medicines to the CorpiMCular Philosophy, 
pp. 65, 66.) 

Dr. Edward Browne, in his "Travels," published in 
1 685. 1685, states that in a mine near the town of Herm-grundt, 
in Hungary, there are " two springs of a vitriolat water 
" which turn iron into copper, called the old and the new 
' Ziment." This narration has an interesting relation to 
the history of coating iron by immersion in a solution of 
copper. He also mentions drinking out of a gilt cup 
made of the above-mentioned copper, which bore the 
inscription " Copper I am, but iron was of old, silver I 
" carry, covered am with gold." (See A brief account of 
some travels in divers parts of Europe, S^c, 2nd edition, 
pp. 68, 69 ; also Dr. R. Watson's Chemical Essays, vol. i., 
p. 235.) 
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1698. Robert Southwell, in the year 1698, described the 
method of "dry gilding." This "is a Kght method of 
" gilding, by steeping linen rags in a solution of gold^ 
" then burning them ; and with a piece of cloth dipped 
*• in salt water, rubbing the ashes oyer silver intended to 
** be gilt." (See Philosophical Transactions for the year 
1698; also Bohn's edition of Beckmann's History of 
Inventions, vol. i., p. 19.) 

Mr. Thomas Bolsover, and Mr. Joseph Hancock, 

1742. about the year 1742, commenced the manufeicture of 

" Sheffield Plate." (See Lardner's Cabinet Cyclopaedia, 

TVeatise on Manufactures in Metal, 1849, vol. iii,, p. 357 ; 

also Dr. R. Watson's Chemical Essays, vol. iv., p. 212.) 

1752. The Rev. William Henry, D.D., in the year 1752, 

states that in some copper mines, near Wicklow in Ireland, 
there is a stream of water containing copper, and he 
describes a method of precipitating the copper upon iron 
bars from the said water. This method consists in im- 
mersing them into the water, when they gradually become 
covered with copper at the expense of the iron. Mr. 
Matthew Johnson first proposed this method of col- 
lecting the copper. (See Philosophical Transactions, vol. 
xlvii., pp. 500-503; also vol. xlviii., pp. 94-96; also 
vol. xlviii., pp. 181-190; also Dr. R. Watson's Chemical 
Essays, vol. i., pp. 238-240.) 

1753. Dr. John Bond, in 1753, deposited copper upon iron, also 

upon silver and tin. The process employed was to take 
some water from the copper mines at Wicklow — ^the same 
above referred to — and immerse therein the metal to be 
coated. (See Philosophical Transactions, voL xlviii., pp. 
181-190.) 

1754. Mr. William Lewis, in 17^> precipitated platinum as a 

black or greyish powder from its solution in aqua regia 
upon zinc, iron, and copper. (See Philosophical Tran- 
sactions, vol. xlviii., p. 6570 

1780. Dr. Fordyce, in 1780, deposited silver upon copper, and 
o(^per upon iron, by means of acid solutions of those 
metals ; he states " if two metals be combined with an 



PLATING OR COATING METALS WITH METALS, xv 

A.D. 






(t 
(€ 



add, if we B^plj to the solution a mass of that which 
attracts the acid strongest, the other will be precipi- 
'' tated." He further sets forth, " If the metals mixed 
" are unknown, if we can find an acid which will dissolve 
*' them, we may try to make a precipitation with the 
" metal which is lowest but one in the order of elective 
attractions, and so proceed to the next above it, until 
we come to the highest ; and by this means we shall 
" obtain all the metals in the mass.'' (See Philosophical 
Transactions, vol. Ixx., pp. 35, 36.) 

1780. M. L'Abb^ Marci, in 1780, recommended tinning copper 
vessels " with pure block-tin from England." (See Dr. 
R. Watson*s Chemical Essays, vol. iv., p. 153; also, the 
Memoirs qf the Royal Academy at Brussels, for the year 
1780.) 

1782. Mr. KiRwXN, in 1782, precipitated or deposited the fol- 
lowing metals from their solutions: — Copper from its 
solution in "vitriolic acid" upon iron; also, from its 
solution in "nitrous" and "marine" acids upon iron; 
silver from its solution in " nitrous acid " upon iron. In 
" nitrous acid " " iron precipitates zinc." Zinc precipi- 
tates iron from the " marine " acid. Copper precipitates 
silver from its solution in "nitroiis" add. Lead pre- 
cipitates iron from the "marine" acid. Mercury is 
quickly precipitated from the " vitriolic " acid by copper. 
Mercury precipitates silver from. " nitrous " acid, also from 
" marine " acid. Zinc precipitates nickel as a black powder 
" in the vitriolic and nitrous acid." " Zinc precipitates 
" nickel from the marine acid." " Iron clearly precipitates 
" nickel from the nitrous acid." "Nickel precipitates 
copper in its metallic form from the vitriolic acid. It also 
precipitates copper from the nitrous and marine acids." 
Nickel readily precipitates wismuth" [bismuth?] "from 
" the vitriolic and nitrous acids." The deposition of 
other metals and "semi-metals" upon and by other 
metals and "semi-metals" are stated; but these sub- 
stances not being fully understood at this date, and there 
being considerable difficulty in obtaining even the metals 
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pure, the resnlts could not be depended upon. (See Phihy- 
sophical Transactions, vol. Ixxiii., pp. 73-84.) 

1788. Professor Gadolin> about 1788, investigated the circum- 
stances requisite to produce a precipitate of metallic tin on 
copper. He found that it was necessary to have undis- 
solved metallic tin in the solution, and that the solution 
should contain excess of acid. (See Aikin's Dictionary qf 
Chemistry and Mineralogy, vol. ii., pp. 427, 428.) 

1790. Mr. Kbir, in 17^0, made many experiments upon the 
requisite conditions for precipitating silver upon iron by a 
solution of silver in " nitrous " acid. He found that an 
acid solution, to which spirits of wine had been added, 
would precipitate its silver upon iron immersed in it. 
(See Philosophical Transactions, vol. Ixxx., p. 3770 

1801. Mr. Chens vix, in 1801, in making some experiments 
upon the arseniates of copper and of iron, reduced copper 
from its solution in muriatic acid by the immersion of 
zinc, tin, and iron therein. In another experiment metal- 
lic arsenic was reduced from a solution of the " oxide of 
" arsenic " in water, by the immersion of zinc, tin, or iron 
therein. (See Philosophical Transactions, vol. xci., pp. 
211,212.) 

1801. Dr. WoLLASTON, in 1801, states: — "If, for instance, 
" the solution contains copper, it will be precipitated by a 
piece of iron, and appear on its surface. Upon silver 
merely inmiersed in the same solution no such effect is 
produced ; but, as soon as the two metals are brought 
" into contact, the silver receives a coating of copper," 
(See Philosophical Transactions, voL xci., p. 428.) 

1803. HisiNGER and Berzelius, in 1803, "ascertained, by a 

" numerous series of experiments, the transfer of the ele- 
" ments of water and of neutral 'salts to the respective 
" poles of the battery." (See Encydoprndia MetropoUtana, 
vol. iv., art. Galvanism, pp. 221, 222; also Gehlen's 
Journal, vol. i., 1803.) 
Mr. Cruickshank, in some experiments published in 

1804. 1804, found that by the action of the electric force of the 
galvanic battery upon certain metallio solutions, the 
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metals contained in them " were revived.' ' (See Wilkin- 
son's Elements qf Galvanism, voL ii,, p. 55.) 
1804. Dr. WoLLASTON, in 1804, used bars of iron to precipitate 
platinum from its solutions. Zinc was also used to preci- 
pitate platinum. The metal reduced also contained 
iridium, rhodium, palladium, and osmium. (See Philoso' 
phical Transactions, vol. xdv., p. 420.) 
Messrs. Fourcroy, Vauqublin, and Tubnard, about 

1804. the year 1804, made experiments that had relation to the 
electro-deposition of metals upon metals. (See Napier's 
Electro^metallurgy, in the Encyclopaedia Metropolitana, 
p. 2.) 

1805. Brugnatelli, in 1805, in a letter to Van Mons, mentions 

among other scientific facts, that '* he had gilt in a com- 
plete manner two large silver medals, by bringing them 
into communication by means of a steel wire with the 
negative pole of a voltaic pile, and keeping them one 
'' after the other immersed in ammoniuret of gold, newly 
*' made and well saturated." (See Smee's Electro-me* 
tallurgy. History, pp. xxv., xxvi. ; also the Philosophical 
Magazine for 1805; also Napier's Treatise on Electro- 
metallurgy, in the Encyclopaedia Metropolitana, pp. 2, 3.) 

1806. Humphry Davy, in his Bakerian Lecture in 1806, states 

that when metallic solutions were submitted to the action 
of the galvanic current, '' metallic crystals or depositions 
*' were formed, as in common galvanic experiments, on 
the negative wire." ** With solutions of iron, zinc, and 
tin, this effect took place, as well as with the more 
** oxidable metals." (See Philosophical Transactions, 
vol. xcvii. p. 18.) 

1807. BucHOLz, ill 1807, obtained " crystals of metallic copper by 

" the aid of a simple voltaic circle." (See Philosophical 
Transactions, vol. cxxvii., p. 37.) 
1813. Dr. WoLLASTON, in 1813, described his method of drawing 
extremely fine wires. Silver was cast round a platinum 
wire stretched in the centre of a suitable mould, the com- 
pound wire drawn to the greatest degree of fineness at- 
tainable by a draw-plate, then the silver dissolved off h^ 
" nitrous acid." In this way "witea -^^^^^ ^^ -axv^wSa 
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in diameter were obtained. (See PkUosopkical Transac- 
tions, vol. ciii.> p. 117.) 

1830. Professor Edmund Davy> in 1830^ electro-coated '^ platina 

** with gold, silver, copper, &c.," and " jjrold with a sur- 
'* face of these metals, and tin,, copper, brass, iron, &c." 
His experiments had for their object the detection of me- 
tallic poisons, and besides the above metals, arsenic, mer- 
cury, and lead were reduced on a strip of platinum by 
the application of a piece of zinc in contact with the so- 
lution and with the platinum. (See Philosophical Trans- 
actions, vol. cxxi., pp. 147-164.) 

1831 . Mr. Jacobi, in October 1831, announced his " f?alvano- 

" plastic process." This process, among other applica- 
tions, related to the deposition of copper upon metallic 
bodies by means of electric force. (See Encyclopedia 
Britannica, eighth edition, art. Voltaic Electricity, p. 636.) 
Mr. Henry Bessemer, of Camden Town, about the year 
1834. 1834, electro-deposited " copper on lead castings so as to 
produce antique heads in reUef for mantlepiece orna- 
ments." (See Encyclopedia Britannica, 8th edition, art. 
Electrotypie, p. 627 ; also Mechanic'* s Magazine, February 
1844, p. 73.) 

1836. Professor Daniell, in 1836, says of his constant battery, 
no hydrogen made its appearance upon the conducting 
plate, but a beautiful pink coating of pure copper was 
precipitated upon it, and thus perpetually renewed 
its surface." (See Philosophical Transactions, vol. 

cxxvi., p. 119.) 

1837. M. Becquerel, about the year 1837, effected the reduction 

of glucina, alumina, and silica, to the metallic state, by 
means of the action of weak electric currents upon a 
solution of the metallic salt. (See Philosophical Trans- 
actions, vol. cxxvii., p. 37.) 
1837. GoLDiNO Bird, in 1837, described the electric deposition 
of lead, iron, copper, tin, zinc, bismuth, antimony, silver, 
manganese, nickel, and silicon, in a crystalline form, by 
the action of long continued currents of low tension upon 
solutions of the above-mentioned metals. (See Philoso- 
phical Transactions, vol. cxxAoi., pp. 37-45.) 
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1839. Mr. T. Spencbb, on May 8^ 1839^ gave notice to read a 

paper on the ''Electrotype process" to the Liverpool 
Polytechnic Society; this paper was read September 12, 
1839. The experiments resulting in this discovery were 
begun in September 1837. Among other matters men- 
tioned in the paper H is said that iron castings may be 
preserved from the weather by an electro-coat of copper. 
The single cell process is used. The subject was after- 
wards brought before the meeting of the British Associa- 
tion at Birmingham. ( See An Account of some Experiments 
made for the purpose of cucertaining how far Voltaic 
Electricity may be usefully applied to the purpose of working 
in Metal, by Thomas Spencer, Liverpool 1839 ; also Me- 
chanic's Magazine, November 23, 1844, p. 367 ; also 
Bakewell's Electric Science, p. 176.) 

1840. Db la Rive, in 1840, made known the process of electro- 

gilding employed by him in 1828. Platiniun and silver 
wires were electro-gilt " by employing them as negative 
" electrodes in a solution of chloride of gold." (See 
De la Rive's Treatise on Electricity, vol. iii., p. 546.) 

1840. M. De Ruolz, on December 19, 1840, took out a patent 

[in France?] for electro-gilding. The solutions he uses 
are : — 1 st, the double chloride of gold and sodium dissolved 
in soda; 2nd, chloride of gold dissolved in ferrocyanide 
of potassium ; 3rd, sulphuret of gold dissolved in neutral 
sulphuret of potassium. (See De la Rive's Treatise on 
Electricity, vol. iii., pp. 649-551.) 

1841. M. De Roulz, in 1841, electro-deposited brass from a solu- 

tion consisting of the cyanides of zinc and copper dissolved 
in an aqueous solution of cyanide of potassium. (See 
Gore's Theory and Practice of Electro-deposition, p. 62 ; 
also Walker's Electrotype Manipulation, last edition.) 

1841. Mr. Alfred Smee, in 1841, published the results of his 
electro-metallurgical experiments, and pointed out the 
laws that regulate the character of the metallic deposit. 
He gave the name " electro-metallurgy " to the science of 
depositing metals by means of electricity, because it 
" comprises the principles reg;vxMiwtt ^ 'Oaa ^sivj^ 'cSl 
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*' working in metals by the galvanic force." In relation 
to the reduction of alloys by means of electric force, Mr. 
Smee says, " Suppose by using an intense voltaic current, 
we compel such a quantity of the force to pass from a 
small electrode, that any one compound body in its 
vicinity is insufficient to complete the circuit, it would 
then be completed through two, three, four, or more 
bodies, and it would reduce them all at once." " I have 
decomposed twenty different solutions, arranged not as 
a series, but as one decomposition cell." Mr. Smee 
electro-deposited the following metals from their solutions 
in the reguline form : — Platinum, gold, palladium, iridium, 
rhodium, silver, nickel, copper, zinc, cadmium, iron, lead, 
and antimony. (See Smee's Elements of Electro-metal' 
lurgy, 1st edition, 8vo., London, 1841, also the 2nd and 
drd editions of the same work.) 
1845. Mr. C. V. Walker, in 1846, electro-deposited brass from 
a strong solution of cyanide of potassium which had been 
charged with zinc and copper by electric force. He states 
that alloys of gold and copper, or gold and silver may be 
electro -deposited by similar means. (See British Associa" 
tion Report for the meeting in 1845, p. 30.) 
1849. Mr. W. H. Walenn, in 1849, deposited the metals lead 
and mercury simultaneously upon a zinc plate, by simple 
immersion in a solution containing hydrochloric acid, 
corrosive sublimate, and chloride of lead. A zinc plate, 
thus prepared, was used as a positive plate in a galvanic 
battery, (See British Association Report for the meeting 
inl849, pp. 45,46.) ^ 

1857. Mr. G. Gore, in 1857, published *his researches with re- 
spect to the properties of electro-deposited antimony. The 
solutions that he used consisted of compoimds of the 
metal either with hydrochloric or with tartaric acid. 
Amorphous deposits obtained by the above-described 
means were heated rapidly and to the destruction of their 
cohesion by striking them feebly with a solid body. (See 
Philosophical Transactions, vol. cxlviii. pp. 185-197.) 
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A.D. 1637, July 28.— N» 108. 

WHITMORE, Thomas. — " A spiall priviledge graunted to Capten 
" Tho. Whitmore & his ass" (for xiiy yeares next ensuing) to prao- 
" idse and put in use in England and Wales the waies and meanes 
** of making vitrioll out of copper oare, and of pparing copper 
** oare and drawing water from the same, soe as by the use of y* 
** water to make copper out of iron, and likewise of Pparing 'of 
'' of any manner of oare soe as by water to sepate the silver from 
'* the said oare without melting the same, whereof he is the true 
" inventor — spaying to His Ma*^ a full 15'** pte of all such copp 
'' and a tenth pte of all such silver as shal be by him, his depu- 
'* ties, servante, & workmen, soe made 8c sepated, to be paid 
" to such psons as the Irer or chancellor of the excheq' shall 
** ndiate in that behalfe ; w*** the ordinary provisoe." 

[That part of the patent which relates to making " copper out 
'* of iron " by means of certain water that is drawn from copper 
ore, evidently refers to coating iron with copper by immersion in a 
solution of a salt of copper.] 
[No Specification enrolled.] 

A.D. 1670, December 1.— N» 161. 

RUPERT, Prince. — "A speciall lycence graunted unto his 
** Highnes Prince Rupert, his executors, adm", and assignes, to 
*' use his new invenSons of converting into Steele all manner of 
" edged tooles, files, and other instruments forged andTormed in 
*^ soffc iron, or any part of the said tools, files, and other instru- 
*' ments, after they are set, forged and framed, as also all maner of 
" iron wyre after it is drawne, and of prepareing and softning all 
** cast and melted iron, soe that it may be filed and wrought as 
** forged iron is, and of tinctureing of copper upon iron ; to hold for 
** 14 yeares according to the statute in this case made and provided 
r:. ^: M. M« A 
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" — rendering to His Ma*^ the yearly rent of 20* ; with such 
" clauses and non obstantes as are usuall in patents of this nature." 
[" Tinctureing of copper upon iron " evidently refers to depo- 
siting copper upon iron by the immersion of the iron into a solution 
of a salt of copper.] 

[No Specification enrolled.] 

A.D. 16/1, January 8.— N^ 162. 

RUPERT, Prince, ASHLEY, Anthony Lord, and 

CHICKLEY, Sir Thomas.— " Whereas His Majy was lately 
pleased to grant unto His Highnes Prince Rupert the sole 
libOTty of useing his new invencons for converting into stecde 
all maner of edge tooles, files, and other instruments forged and 

" formed in soft; iron, or any part of the said tooles, files^ and 

" other instruments, so forged and formed, and alsoe for the 
converting all maner of iron wyre after it is drawne, &°, for 
the terme of 14 yeares from the sixth day of May last, His 

*' Majy doth hereby authorize and impower his said Highnes 
Prince Rupert, Anthony Lord Ashley, and S' Thomas Chickley 
not only to take security, but alsoe to adinster an oath to the 
severall workmen, artificers, and persons concerned in the 
said arts and invencons, neither directly nor indirectly to 
. divulge or make known to any pson or persons whatsoever, 
except His Maj^, his heirs or successors, the said arts or inven- 
cons, or any of them, or how they are used or excised, or with 

" what instrum*" ormaterialls the same are made and wrought." 
[The subject-matter referred to in this patent is evidently the 

same as that set forth in N° 161.] 
[No Specification enrolled.] 

A.D. 1673, November 12.— N° 171. 

CHAMBERLAINE, William.— The title of this invention is 
*' A newelhrte, mistery, or invencon of greate vse and benefitt to 
** this whole nation, and our other countryes, never before pub-. 
" lickly vsed or practized within these our kingdomes of England,- 
" Scotland, and Ireland, or any other our dominions, terrytoryes, 
" or countryes, for plateing and tynning of iron, copper, Steele, 
^' and brasse, as alsoe for the compressing and plateing of all other 
« mettalls." 

fPatent printed, 4<2. No Specification enrolled.] 
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A.D. 1691, October 17.— N* 282. 

HEMING, Edmund. — This invention is entitled '' Makeing of 
^' iron plates tynned over, cdmonly called tinned plates, as good 
** as those brought from and made in Germany.'* 

[Patent printed, Sd. No Specification enrolled.] 

A.D. 1768, August 13.— N» 901. 

BOOTIE, John. — ^Tinning, selling, and vending such copper 

'* and brass vessells (that is to say), ship kettles, and kitchen 

" ftimiture, after my new invention." 
" The vessel or plate must be clean, washed over with salanno- 

" niack water, no other metal made use of but pure tinn, and 
wiped off clean, and when cold it must be covered over with 
wet whiting, and the other side with strong beef brine, and 
made red hot, and quenched in water, and then scoured clean 

" oS, tinned a second time as before, then planished in and tinned 

" a third time, then fQled with water to soke and take out the 

" salts, and then scour it with common sand." 

[Printed, Sd, See Bolls Chapel Reports, 6th Aeport, p. 160.] 

A.D. 1768, November 8.— N^ 905. 

WHATELEY, George. — 1st. A " method of plating silver upon 
" mettal wire, and drawing the same into wire of very fine sizes, 
" both round, flatt, and square, and of drawing the same so fine 
" as to make thread, lace, fringe, and tinsel." 

An ingot of copper, or of an alloy of copper and brass, is 
drawn into round wire of considerable size ; a sheet of smoothed 
rolled silver is then placed and fastened round the metal wire, 
incorporated therewith by means of borax and of the heat of a 
clear coal fire, allowed to cool gradually, and boiled in a solution 
of alum. The silver-plated wire is then drawn through several 
holes of the draw-plate, annealed, and alternately drawn and 
annealed until it is of the fineness required ; it is then rolled 
between a pair of rolls. To make the round silver-plated wire 
square, it is drawn through a suitable number of square holes of 
a draw-plate, then annealed, and alternately drawn and annealed 
until the requisite shape and fineness is attained ; in drawing the 
silver-plated wire the draw^^plate is dressed with bees-wax. 
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2nd. A " method of plating gold upon silver wire, and drawing 
the same into wire of the finest sizes, both round, flat, and 

** square, and of drawing the same so fine as to make thread, 

** lace, fringe, and tinsel." 
Precisely the same process is adhered to as that described in the 

first part of this invention, silver being substituted for copper, and 

gold for silver. 

[Printed, ^. See Rolls Chapel Beports, 6th Beport, p. 136.] 

A.D. 1768, December 6.— N» 908. 

WHATELEY, George.— The title of this invention is a " New- 
*' invented method of plating gold upon silver-plated metal wire, 
** and of drawing such wire, when plated with gold, into wire of 
" very fine sizes, both round, flat, and square, and of drawing the 
^' same so fine as to make thread, lace, fringe, and tinsel, and be 
" as useful in various branches of business and manufactories as 
" real gold wire thread, lace, fringe, and tinsel, and a great saving 
*' and benefit to his Majesty's subjects." 

The means of accomplishing the above object is exactly the 
same as that described in N° 905, in relation to plating silver upon 
metal wire and plating gold upon silver wire, the silver-plated 
metal wire being treated exactly the same as solid silver wire, and 
thus yielding a silver-plated wire with a gold covering. 
[Printed, 9d, See Bolls Chapel Beports, 6th Beport, p. 136.] 

A.D. 1769, November 27.— N« 938. 

ASHTON, Joseph. — *'A method of casting and making of 
** coffin nails and tacks out of or irom pig iron, commonly called 
*' cast metal, and of tinning the same." 

The nails are cast in iron, then annealed by a gradual heat. 
The method of tinning the above-mentioned nails and tacks is as 
follows : — 

Put such nails and tacks into a pickle made by me of an acid 

spirit, commonly called or known by the name of mineral acid, 
** mixt with water, which will soften the scurf left on the nails 

and tacks after casting and healing" [nealing?], "then scour 
** such nails and tacks by turning them about in a wooden barrel 
** for a sufficient time, which fits them for tinning, and then put 
'^ such nails and tacks over the fire in an iron vessel mixt with tin 
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or pewter, and a sufficient quantity of sal ammoniac, and sliako 
*' such vessel about until the tin or pewter is compleatly spread 
" over such nails and tacks, and then after burnishing or lacker- 
^' ing, or both if thought fit, of such nails and tacks, the same 
** are compleatly finished." 
[Printed, 3d.] 

A.D. 1770, August 10.— No 967. 

CRAWFORD, Maurice. — This invention relates to coating 
copper with tin. 

The copper must be wrought in the common way till it is 
ready for the first pickling. Then pickle it off in the common 
way, after which it must be freezed in the inside upon stakes 
cut as rough as a course" [coarse?] " file, or any other method 
of freezing which opens the pores of the copper and makes the 
tinning penetrate. That being done, the copper must be pickled 
" for the last time, and scoured clean on both sides. Then tinn it 
with sal armoniack and grain tinn, and, when properly tinned 
^' with that, take a mettle compounded of grain tinn and zink or 
spelter, of the following proportions, viz. : — ^To each pound of 
grain tinn add one pound and one half pound of zink or 
spelter, or any other mettle of equal wholesomeness and 
" hardness, and with this mettle and sal armoniack tinn it well 
over, and, when so tinned, scour the inside clean, and rough 
plenish it on a bright stake. Then rub the inside with chalk 
and water, so that the tinn comes clean ; plenish and smooth it 
hard, so as to bring it to a gloss. All pieces of work that 
requires to be tinned on both sides, such as ladles, scummers, 
** &c., these must be freezed on a cutt stake with a cutt hammer, 
** or in such other manner as before mentioned, and dipped in the 
" melted mettle and finished as before mentioned. All nails 
*' must be freezed and dipped likewise in the mettle." 
[Printed, 8d. See Repertory of Arts, vol. 10, p. 397.] 

A.D. 1778, March 20.— N° 1187. 

COLLINS, William. — ^The title of this invention is "A method 
** of preparing, gilding, polishing, and burnishing a metal (or 
** metals) plated with silver, for making buttons and other articles 
** in the toy way, both for use and oxt«sa!Wi\.,\s^ ^3Ksfv£^^ wsl'^os^ 
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6 PLATING OR COATING METALS WITH METALS. 

*' gold when the metal or metals plated are in a state of much 
*' more considerable thickness than when they have been before 
** used for the purposes aforesaid." 

The method of performing this invention is as follows : — " By 

" laying on the gold when the metal or metals plated with silver 

'* are in a state of much more considerable thickness that" 

[than?] "when they have been before used, and afterwards by 

rolling or extending the said metal or metals until they are 

brought to the proper or usual size and thickness for the said 

uses, and by passing such metal as is required bright thro' a 

pair of rollers of my own invention, one of which, moving 

** slower than the other, gives the metal so roll'd a lustre superior 

" to any heretofore produced by the common method of rolling) 

" in which both rollers move in an equal degree." 

[Printed, 3d.] 

A.D. 1779, January 30.— N° 1209. 

ELLIS, Richard. — A " New-invented method or mode of plating 
" steel.or iron with gold or silver." 

" That part of the steel or iron next where the gold or silver is 

" to laid on to be rub'd with borax ; the gold or silver to be fitted 

" close. ITie different solders used for the above purpose are as 

'' follows: — One ounce standard gold, four pennyweights fine 

" silver, and three pennyweights fine copper; one oimce fine 

silver, and two pennyweights spelter ; one oimce sterling silver, 

and twelve grains copper, copper brass, or spelter; the solder 

laid on as suits the different works. The particular art in 

" soldering depend on the care in firing it." 

[Printed, 3d. See Rolls Chapel Reports, 6th Report, p. 164.] 

A.D. 1779, August 10.— N° 1232. 

TAYLOR, Jonathan. — The title of this invention is "Casting 

oval bellied cast iron potts, and nealing, turning, tinning, and 

finishing the same, and also nealing, turning, tinning, and 

finishing such kind of round cast iron potts and saucepans 

as are made with a bead or rim round the top." 

After setting forth the method of casting, annealing, and 

tmning the oval pots, the Specification describes the method of 

tinning them in the following terms : — " The tinning and finishing 

** is performed by holding the pot to be tinned over the fire till it 
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** becomes of a re^jrular proper heat to receive the tin, when a 
proper quantity of grain tin mixed with sal ammoniac is put 
into it, the pot being still kept over the fire, and the tin worked 
** about with sal ammoniac till it takes and adheres to the pot in 
" a proper manner." 

The method of annealing and turning the round pots is some- 
what similar to that of anneahng and turning the oval pots; 
when, however, the round pots have a bead or rim round the top 
^ the beads or rims round the tops " are tinned at the same time 
as the pots themselves, ''and by the same method as pots oi: 
*' saucepans are tinned." 

[Printed, Sd, See Repertory of Arts, vol. 3, p. 281.] 

A.D. 1783, January 20.— N** 1362. 

TYLOR, John. — Tinning or lining tea and coffee urns, and 
other copper vessels, whereby they are not liable to corrode, and 
are rendered " elegant, compleat, and useful." 
The " new-invented inside or lining " is " made and prepared of 
copper, or any other metal or composition, to fit the outward 
case or body of the tea or coffee urn ; " it (the lining) is then 
tinned and planished or plated with any other metal or com- 
position on the inside thereof 5 " or the said lining is ''made of 
copper, or of some metal or composition which has been already 
plated or covered with silver." The lining, thus prepared, is 
then introduced into the outward case or body of the tea or coffee 
urn, and " fixed or soldered " therein ; after this, the cock and 
other fittings are fixed and soldered into the urn. 

The tinning or lining of the top, cover, or neck of the urn is 
done in exactly the same manner as the tinning or lining of the 
body of the urn. 

It it especially stated that the " new-invented inside or lining, 
" after the same is tinned and planished bright or plated as afore- 
" said, do not (like the common method of tinning tea and coffee 
*' urns) require to be heated in the fire, so as to injure such lining, 
" planishing, or plating, as aforesaid." 

[Printed, 5d. See Bolls Chapel Reports, 6th Report, p. 167.] 

A.D. 1785, February 26.— N** 1466. 

PLAYFAIR, William. — *' Certain new methods of making 
" shoe, knee, stock, and other buckles, of silver or other metals. 
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8 PLATING OR COATING METALS WITH METALS. 

" and of covering the surfaces of copper, or other metals, ^th 
** silver, gold, or mixtures of silver or gold with other metals, 
" which operation is commonly called plating." 

Two methods of making the above-mentioned buckles are set 
forth in detail. 

The " method of plating or of covering the surfaces of copper 
or other metals with different allays " [alloys ?] *' of gold or 
silver consists in in inserting a thin sheet or plate of the silver, 
** so much allayed with copper, that it will melt sooner than either 
*' of the two metals that are to be united by the operation." For 
instance, a piece of copper of a certain size is smoothed and 
flattened; a thin piece of silver of the same size, considerably 
alloyed with copper, is likewise flattened and cleaned on both 
sides ; a thicker piece of silver, containing less copper, is treated 
in a similar manner, one side only being cleaned ; the copper has 
the thin silver plate laid upon it, and the thicker silver plate, 
with its clean side downwards, is placed on the top of the whole. 
The three pieces of metal, thus disposed, are then brought into 
contact by means of a hammer and anvil, bound together, and put 
into the furnace that is ordinarily used for plating with pure 
silver, "till the intermediate piece of silver appears to melt." 
The resulting plate is then treated in the ordinary way. 

To plate the copper on both sides, the above operation has to 
be done to both sides of the bar at the same time." 
[Printed, 8d. See Eolls Chapel Reports, 6th Eeport, p. 171.] 

A.D. 1786, April 16.— N° 1472. 

RAWLE, Valentine. — "Covereing the mitres, angles, or joints," 
of plated wares " with stronger plated metal or solid silver, as the 
nature of the wares may require, and which invention is likewise 
appUcable to wares made round, oval, &c." 

When the candlestick (or other article) is tied together, or 
brought to form a piece of plain silver, or strong plated metal, 
it must be stamped in a die, or drawn in a swage tool, to give 
it the fomi required. In the same method other swages are 
" raised, which is so well known by the manufacturers as not to 
need an explanation; which swage must then be overlaid or 
" inserted in the joint, so as to compleatly cover it, which takes 
** of" [off?] "the friction from those acute angles to which they 



t€ 
€€ 

€S 
S€ 
(€ 



PLATING OR COATING METALS WITH METALS. 9 



ft 

(S 
€€ 



SS 
tt 
ft 
€€ 
€t 



€( 

€€ 



were before exposed to in cleaning ; and firom the thinness of 
the edge of the swage^ it is sure to lay close to the part, and 
forms an additional strength to the article, not only as to shew, 
but by holding the joints together, which before, if only a square 

" bentj and not soldered was considerably weaker than the other 
parts, but a soldered joint was still weaker ; this swage, being a 
separate piece applied to it, gives another thickness to the part, 
by which its strength and durability in every respect are im- 
proved. This swage, after on, may be engraved or chased, if 
required, tho' better plain, on account of cleaning, and may 

'* be hard or soft solder' d, after the manner of other works." 
[Printed, 8d.] 

A.D. 1785, September 13.— N** 1496. 

POULAIN, John. — "A new composition of tinning or lining of 
all utensils or vessells made of copper, brass, iron, or other 
metals, especially those used for kitchen or culinary purposes.** 
The composition is made by fusing together certain proportions 
of tin, malleable iron, " platina," silver, gold, borax, and pounded 
glass; the whole is fused together in a crucible, and cast into 
ingots. To enable the composition to be fit for use, it is heated 
and pounded in a hot mortar; an ingot of it is then made by 
heating it, " in a mould made of iron plate," over the fire, well 
stirring it, and allowing it to cool." 

To apply the composition.— After being tinned in the ordinary 
way, the utensil or vessell has a coat of the composition applied 
with " sal armoniack ; " when the composition is well spread, it is 
allowed to cool. The vessel is then annealed by being plunged 
into cold water whilst red hot ; the rough particles of the com- 
position are scraped off, and the vessel is scoured with sand. 
" The same operation must be repeated for every coat of the 
composition that is applied. Two coats of the composition are 
quite sufficient for culinary utensils or vessells, and a thin coat 
of grain tin maybe applied over the last coat of the composition 

" to 8(hiooth it." 

pPrinted, Zd, See Bepertory of Arts, vol. 3, p. 12; fftid Bolls Chapel 
Beports, 6th Beport, p. 171.J 

A.D. 1785, November 19.— N** 1511. 
ALSTON, James. — " Lining, edging, plating, and covexva^^ 
*♦ either in the whole or in port, mtYi. «^^«t at ^^^^ ^t <2f^^sc«>aRi, 
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10 PLATING OR COATING METALS WITH METALS. 

*' buckles and other articles made, of iron, copper, or otiier 
'* metals or mixt metals, bv the use and application of tin or 
" alloyed tin/' 

The processes for accomphshing the above-mentioned objects 
are set forth in the Specification under the following heads : — 

Process N° 1 . — ^The chased blanks are first tinned all over very 
carefully ; they are then plated either by " dipping " or "filling." 
If they are plated by "filhng,'* the proper amount of tin is 
measured, so that by " proportioning the blanks, the silver, and 
" the tin to each other " any selvedge on the edges is avoided ; 
the silver, it must be observed, is cut or pared " so close to the 

impression given to it by the captain as exactly to fit the blank 

it is to be plated upon." 

Process N° 2. — ^The blanks are " French plated " (leaf silver 
burnished on whilst they are hot), then plated by " dipping " or 

fiilling." " Hot silvering " may be used instead of " French 

plating," if the blanks are made of an alloy of copper. 

Process N° 3. — The edges of buckles, as well as the tops, are 
plated with the same piece of rolled silver. In making the 
'' swageing stock," the "captain" is pressed down its whole 
thickness into the sand, and the sand is raised " on the outside as 

high as the bridges." The " plating stock " cast upon this 

swageing stock," "has a compleat rim all round its concave 

impression of the captain." The silver is cut ^* sufficiently 

large to cover over the edges and bridges of the buckle ; " the 
top impression is swaged upon the captain, and squeezed between 
the two stocks. The silvers are then soldered on to the blanks, 
" either by dipping or filling, as before described." 

Process N° 4. — ^The silver is impressed for the bottom and edges 
only, by being swaged upon a buckle laid upon a " plating stock 
" with an impression of the top only ; " the said buckle, with the 
silver, being pressed into a "bottom stock," that has been cast 
.upon the "plating stock," with the buckle (duly protected by 
clay) in it ; the edges of the silver are then pared o£P, and the 
blank partially plated. The top silver (swaged, pared, and clayed) 
is then tinned over the inside by being drawn over melted tin, and 
plated on to the half plated blank by heating in a stove. 

Process N° 5. — Plated buckles that are afterwards to be stamped, 
are " made of an equal thickness," by making the impression in 
the "plating stock," to "run exactly parallel with the face of the 
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PLATING OR COATtNG METALS WITH METALS. 11 

" stock/' and by freeing the bottoms of the blanks from lamps 
of metal. Fewer blows are required under the stamp, when 3 
gentle blow is ffiven at first with a stamp hammer. To plate the 
"bridges " of the buckle, a larger quantity of solder is allowed to 
surround the blank at suitable places, or the tin is forced up by 
pressure. 

Process N* 6. — ^The blanks must be narrower and thinner than 
the original buckle, and have their bottoms clayed after being 
tinned. Both stocks being heated, the buckles are plated by 
** filling," the ** bottom stock " being placed on as quickly as 
possible, and struck with some blows of a hammer. The success 
of this process is further ensured by a recess made between the 
two stocks to receive the superfluity of tin, by using the proper 
measure of solder, and by casting a handle of stout iron wire into 
the '^bottom stock." 

Process N" 7. — ^The buckle (clayed all over) and the silver in- 
tended to cover it, are laid between the two stocks ; the bottom 
stock- has an inlet for pouring in the solder, and a channel to 
receive the superfluity ; the melted metal is then poured into the 
heated stocks, the "sprays'* cut off, the silver (thus tinned) 
replaced in the plating stock, and the hot tinned blank placed 
upon the silver; by the help of glazier's solder and Venice 
turpentine the hot blank melts the solder, and becomes imited to 
the silver. Another variation of this process consists in stamping 
the blanks **into the silver, without previously soldering them' 
" together." 

Process N® 8. — ^Two methods of stamping the blanks are seft 
forth in detail. 

Process N° 9. — Certain methods of giving " the impressions to 
" the silver plates before they are soldered to the buckle," are 
herein described. 

Process N° 10. — This process is applied to blanks, "intended to 
" be afterwards plated on the tops," as a preparation to any of 
the foregoing processes. Silver or other leaf metal is burnished 
on to the roughened and cleaned blank by means of a steel 
burnisher. In some cases sufficient heat may be employed to 
enable the silver to unite with the nearly melted tin by slight 
pressure. 

Process N*» 11 . — Buckles are covered with leaf metal by an inter- 
mediate coat of varnish. " Buckles plated on copper," are covered 
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at the edges and bottoms^ either by means of an amalgam, by the 
use of corrosive sublimate, or by a hot soldering iron. 

Process N° 12. — " Coat, breast, and vest buttons of sheet iron " 
are covered " with tin, silver, and gold, or otherwise," as follows : — 
The cleaned sheet iron is stamped red hot in a die, the selvedge 
is cut o£P, and the shanks fixed on. The buttons are put into an 
iron barrel which revolves on an axis over an open fire ; when 
they are sufficiently heated to melt tin, the tin or pewter is added, 
together with some sal-ammoniac; the subsequent processes of 
burnishing and coating with metal are performed when the move- 
ment of the barrel backwards and forwards has enabled the 
buttons to become completely tinned. The tops of the buttons 
are inlaid with leaf metal by pre8siu*e into a recess, and subsequent 
burnishing. The bottoms of the buttons are covered with tinsel 
by the application of corrosive sublimate, heat, and solder to the 
said tinsel (properly cut out), and by applying the tinsel so heated 
and prepared to the heated buttons. Sheet tin, rolled steel, and 
tinned cast iron are also mentioned as being available for making 
the above-mentioned buttons. 

[Printed, 8d, See Eolls Chapel Eeports, 6th Beport, p. 172.] 

A.D. 1786, August 3.— NO 1551. 

KERR, William. — " A new method of intermixing and infusing 
*' certain metallic substances into the body and pores of all sorts 
*' of iron and steel and other metals, which prevents the pernicious 
*' effects of air and moisture." 

1st. " The metal intended to be prepared " is cleaned by im- 
mersion into a hot and weak solution of " spirits of salts," and is 
then (if necessary) filed. 

2nd. " The composition to be infused into the metal " consists 
of certain proportions of grain tin, block tin, quicksilver, and (for 
fine work) brass filings. 

3rd. The above composition is melted in a cast iron pan, and 
** the metal intended to imbibe it, is covered with rosin and 
" immerged therein " "till it has fully received the composition ;" 
it is then taken out " and well shaken to keep the composition 
'^ smooth on the metal, then sprinkled all over with sal ammoniaca, 
" which forces the composition into the pores of the metal, and is 
" there fixed by afterwards throwing the metal so prepared into 
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cold water, and immediately taken out to cool, when the whole 
process is perfect. 
[Printed, 3(2. See Roll Chapel Reports, 6th Report, p. 174.] 

A.D. 1787, February 1.— N» 1586. 
HICKMAN, Robert. — " A new method of making and manu- 
^ facturing gilt and plated coat and waistcoat buttons, by uniting 
'* or amalgamating with or by means of tin, or tin and lead 
" mixed, gilt and plated metal button shells, both coloured, plain, 
'^ and figured with bottoms of copper, brsuss, iron, mixed and 
" compound metals." 

The sides of the bottoms on which the shells are to be laid are 
tinned by means of heat and sal anmioniac. When the shells are 
filled with tin the heated bottoms are shd upon them " by which 
*^ means the bottoms and shells become united and amalgamated." 
The buttons are then inlaid with " gold, silver, or any other 
metal," by means of dies, or they may be otherwise ornamented, 
[Printed, 3d. Sec Rolls Chapel Reports, 6th Report, p. 178.] 

A.D. 1790, March 31.— N° 173.9. 

COLLINS, William, and WYATf, Charles.— "Anew article 
" of trade and commerce, being an improvement of copper sheets 
" or plates and brass sheets or plates, by covering and combining 
** them with a metallic or semi-metallic substance, which covering 
" will prevent all noxious effects from those metals when used for 
" culinary purposes or for containing or c6nveying water, and 
" will also render them more useful to manufacturers." 

The sheets to be coated, after having been cleaned, are immersed 
in the melted metal. The metal is melted in an iron vessel of 
sufficient size to admit either of the article being totally immersed^ 
or of its being passed gradually through the melted matter. 
" Animal fat, or any other matter having the property of pre- 
" venting the calcination of the coating substance or of reviving 
<* its calx, may be kept constantly thereon or added occasionally." 

The metals, employed for coating the above-mentioned sheets 
or plates, directly stated in the Specification, are : — Lead, tin, the 
alloys of lead and tin, and ** zink or any other semi-metal." 

" If it be intended to place the sheets in a trough on a table or 
'* in moulds, the melted matter must then be poured on them." 
[Printed, Sd,"] 
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14 PLATING OR COATING METALS WITH METALS. 

A.D. 1790, Jidy 8.— N« 1755. 

WHITWORTH, John.— This invention consists of "plating 
" silver upon pure or block tin, and of making or manufacturing 
" therewith, by a new mode, all sorts of silver plated goods or 
'* wares usually manufactured from gold, silver, or other metal s^ 
** or metal plated with gold or silver.*' 

A piece of flattened silver, cut to the pattern of the article 
intended to be made, is fixed in an iron fraone, the rim of whi6h 
is " in the shape or form of the silver when so cut." The silver 
is fixed tight in the frame *' by the pressure of the rim thereof on 

the edges of the silver, so that the tin, when melted or fiuxed 

thereupon, cannot run from out the frame," To flux the tin 
upon the silver, thus fixed, a proper quantity of tin, cut into small 
pieces, is laid upon the silver ; the frame is then heated over a 
fire and placed *' in a level position until the tin is become set or 
"hardened." 

When it is requisite that the metal should be plated on both 
sides, two of the above-mentioned plates are fluxed together over 
the fire. 

The Specification and Drawings set forth, in detail, the appli- 
cation of this invention to making a knife handle. A sheet, plated 
on one side only, is bent round an iron mandril and soldered at 
the joint i it is then forced into a hollow block of iron, so that the 
surface of the resulting knife handle may be smooth. 
[Printed, Qd. See Bolls Chapel Eeports, 6th Beport, p. 144.] 

A.D. 1794, July 22.— N** 2002. 

HAND, John. — " Plating cutlery goods in general." 
• The blade, or other article to be plated, is prepared by har- 
dening, tempering, filing, grinding, or in any other suitable 
manner, then brightened and cleaned in acid. 

When the silver plate is to be soldered to the said blade, a 

quantity of tin solder is melted, and the blade dipped in " sal 

armoniac" water, covered with rosin, and put "into the melted 

solder, taking care to spread the solder all over it." The article 

is then put into " sal armoniac " water, rinsed, dried, and filed. 

The silver plate is annealed, cleaned, covered with " sal armoniac 

water, sublimate water, or any other water or thing that has a 

tendency to make the solder flush," which is dried on; thfe 

silver plate is then cut to " a proper shape to fit that part of the 
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PLATING OR COATING METALS WITH METALS. 15 

" article it is to plate," and beaten so as to fit quite close to the 

said article. 

The Drawings show a pair of pliers or tongs with two pieces of 

copper brazed on to the inside, so that the article, with the silver 

covering, may be enclosed between the said pieces of copper. To 

solder the silver on, the article is placed in the tongs, the pieces of 

copper having been heated just sufficient to melt the solder and no 

more. The article is pressed close whilst still hot ; the silver 

coating is then scoured, cleaned, dried, hammered, smoothed, and 

polished. 

[Printed, W.] 

A.D. 1816, August 3.— N» 4050. 

POOLE, John. — The title of this invention is ** Brass and copper 
*' plating, or plating iron or steel with brass or copper, both plain 
" and ornamental, and working the same into plates, bars or 
** other articles." 

The iron or steel to be plated is cleaned, then rubbed with a 
solution of sal ammoniac ; " the surface of the brass or copper 
" intended to be laid upon the iron or steel " is rubbed with a 
solution of borax, llie iron (or steel) and copper (or brass) pieces 
are packed into a pot with the prepared sides in contact, sand or 
cement being used to keep them in their proper places ; the pot, 
with its contents, is then put into a furnace and subjected to " a 
*' gradual and progressive heat until the brass or copper is fluxed 
*' or melted upon the iron or steel ;" when the pot is cool the 
plating is finished. These plated metals are then rolled or beaten 
into plates, sheets, bars, headings, &c., so as to enable any required 
article to be manufactured therefrom. 

When a thin coating of brass or copper is required, the iron or 
steel is prepared with sal ammoniac and borax (as described 
above), heated nearly red hot, dipped into melted brass or copper, 
and the superfluous copper or brass thrown off by striking the 
coated metal with a hanuner. 

The ornament or design is first made in the iron, and the super- 
posed brass or copper is worked "so as to shew the brass or 
** copper plated in the original impression ;" or the brass or 
copper may be taken off by filing, &c., so as to show the iron or 
'steel underneath. ' 

[Printed, 3d, See Rolls Chapel Reports, 8th Report, p. 120.] 
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A.D. 1816, August 3.— No 4053. 

DAYMAN, John. — " A method of covering or coating iron, 
** steel, or other metals or mixtures of metals." 
The apparatus used in carrying out this invention "may be 
described in general terms to consist of a mold or molds of a 
proper substance," which has no affinity with the metal it is 
intended to receive, "in which the metal intended to be coated, 
" after being duly prepared " by tinning or in any other suitable 
manner, " is to be secured, leaving a space or spaces open equal 
to the intended thickness and shape of the coating, which mold 
or molds is or are to be plunged in a vessell of melted metal of 
" the sort intended for the coating, and there continued until the 
" open space is filled and all the air bubbles have escaped." 

The Specification and Drawings describe and show an apparatus 
for coating pipes, tubes, and pumps, also an apparatus for coating 
flat sheets of iron or other substance. In the apparatus for coating 
pipes, &c., the outside cylindrical case is preferably made in two 
parts, and a separate bottom and top is fixed, fluid-tight, on to the 
cylindrical case ; a core of metal, or other suitable material (" of 
" the size of the intended internal coating ") fits into the bottom 
and goes through a hole in the top. In the apparatus for coating 
flat sheets, two flat sides of the mould (having suitable flanges 
and screws) enclose the piece of metal intended to be coated, 
spaces being left; between the sheet of metal and the sides of the 
mould equal to the thickness of the coating required on each side 
of the said metal to be coated. 

[Printed, Qd, See Repertoiy of Arts, vol. 31 {second series) » p. 263 ; also 
Eolls Chapel Iteports, 8th Eeport, p. 116.] 

A.D. 1817, June 10.— N° 4134. 

PARNALL, John. — This invention is entitled an " Invention 
" and improvement of tinnmg, or covering with tin, sheets or 
" plates of copper, brass, or zink." 

The process, set forth in the Specification, is as follows : — 
The sheet of copper, brass or zinc is pickled in a solution of 
** spirits of salts or marine acid," put into an air furnace (" to 
** raise a scale "), struck upon an iron plate (to beat the scale oflp), 
passed through a pair of case-hardened iron rolls, and placed in 
" lees of fermented bran," in which it must remain twenty-four 



PLATING OR COATING METALS WITH METALS. 17 

hours. The said sheet of copper, brass, or zinc is then pickled 
for four hours in weak "vitriolic acid," rinsed, cleaned, "and 
" dipped into a pot of melted tin with tallow grease, or any other 
" more fit fat material on the top, through which the sheet of 
'* copper, brass, or zink passes to the tin ; or otherwise, without 
" tallow, grease, or any other more fit material on the top of the 
" tin, when the quality of the copper, brass, or zink makes it 
" unnecessary. After this the sheet of copper is dipped, if re- 
" quired, into a second tin or wash pot filled with melted tin, and 
*' then into a pot of grease to take off any knob of tin that may 
** have collected, and make the covering of tin of a smooth 
" surfeuse. The sheet is then taken and rubbed clean with bran^ 
" and after this it is passed through a pair of case-hardened high 
" polished iron rolls, when it becomes fit for use." 

[Printed, Zd, See Repertory of Arts, toL 82, p. 140.] 

A.D. 1817, December 5.— N» 4182. 

TURNER, John.— In this Specification the claim is for "The 
improvements of plating copper or brass, or copper and brass 
mixed with pure or standard gold, or with gold mixed with a 
greater portion of alloy, so that when plated it may be rolled 
** into sheets." 

The following is the method of accomplishing the above-men- 
tioned object : — Ingots of copper or brass are cleaned, and their 
surfaces are made as level as possible ; plates of gold, or of alloy 
of gold, are then prepared in the same way as the ingots. A plate 
of gold (prepared as described above) is placed on an ingot ; these 
are compressed together by hammering, and bound with wire. A 
mixture of silver filings and borax is then laid " upon and along 
" the edge of the piece or plate of gold, and next to the ingot of 
" metal, so that the said mixture of silver and borax or other salt 
may lie and rest upon the edge or between the edges of the piece 
or plate of gold and the ingot of metal." The two metals, thus 
prepared, are heated '' until the adhesion or combination of the 
*' gold with the metal is perfect." The plated ingot is then ready 
for rolling into sheets. 

The adhesion of the gold to the copper may also be effected 
^^ without the assistance or the use of any portion of silver mixed 
'' with the borax or salt, by merely usiug other kinds of solder.'' 

M. dl. B 
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18. PLATING OR COATING METALS WITH METALS, 

It is, however, preferred to use the silver and borax, as above 

stated. 

[Printed, Sd, See Repertory of Arts, voL 34 {second series), p. 10 ; also Bolls 
Chapel Reports, 8th Report, p. 127.] 

A.D. 1820, May 13.— N** 4459. 

KENRICK, Samuel. — " An improved method of tinning cast 
" iron vessels of capacity." 
This invention ** consists in a new method of suddenly cooling 
and setting tin, or other fusible metals mixed with tin, upon cast 
iron vessels, by the application of a rapid current of air to the 
'^ coating of tin, or other fusible metals mixed with tin, whilst in 
" a state of fusion." 

Having cleaned the external and internal surfaces of the vessel, 
the internal surface is covered with melted tin by the usual pro- 
cess ; that process being, the pouring melted tin into the vessel, 
causing it to adhere by the application of sal ammoniac, and 
plunging the vessel, whilst still hot, into water, with its mouth up- 
wards. The vessel is then dipped into melted tin, and thus (using 
sal ammoniac) is tinned both inside and out ; it is then exposed, 
without loss of time, to the action of a rapid current of air, which 
suddenly sets the tin upon both surfaces of the vessel. The method 
described in this Specification is said to be so far superior to that 
in which water was used as the cooling agent, that vessels can be 
tinned both inside and out, whereas, by means of water-cooling 
they could only be tinned on one side at a time. 

The Specification and Drawings describe. and show apparatus 
for cooling an " alehouse pint measure." The measure is placed, 
immediately after having been tinned, in a vessel with which a 
<pompressed air reservoir communicates. The air is prevented from 
impinging directly on the measure by means of a screen or " tray." 

[Printed, 7d. See Repertory of Arts, vol. 4f0 {second series) , p. 385; also 
London Journal {Newton* s)^ vol. 2, p. 427.] 

A.D. 1820, December 9.— N° 4516. 

DOBBS, Thomas. — " A new mode of uniting together or plat- 
" ing tin upon lead." 

Ist. To cover leaden pipes with tin. — A thin coating of tin is 
first given to the hot leaden pipe by rubbing it over with tow im- 
pregnated with tin and turpentine, both inside and outside. A 
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thicker coating of tin is then fipven hj enclosing the pipe in a mould, 
and putting a core through the centre of the pipe ; the vacancies 
respectively between the pipe and the mould and between the pipe 
and the core, determine the thickness of tin coating the leaden 
pipe, melted tin - being poured into the mould for that purpose. 
The coated pipe is then ready for drawing or rolling. 

2nd. To tin ingots of lead on one side. — A plan is used exactly 
similar to that employed to cover leaden pipes, llie mould is, 
however, suited to the shape of the ingot, and has a vacancy for' 
the reception of the tin coating, on one side of the ingot only. • 

3rd. To tin ingots of lead on both sides. — A precisely similar 
plan to those above set forth is adopted ; the mould has, however, 
a vacancy left on each side of the ingot to receive the tin. 

4th. To tin lead sheeting. — Melted tin, and afterwards some 
melted resinous substance, is poured upon a hot sheet of lead and 
rubbed over the said sheet, " with a greasy rag or hurd or other 
'' similar soft substance," until the lead sheeting is completely 
tinned ; such tin as' may not have adhered is then wiped off. 
Another method is to put the cold tin upon the lead in a small 
piece, and to flush it on the lead by the help of heat and resin. 

[Printed, Sd. See Repertory of Arts, vol. 38 {second aeries), p. 207; also 
London JoamAl {Newton'i), vol. 2, p. 89: also Engineers' and Mcohanict' 
Encyclopedia, vol. 2, p. 57; also Bolls Chapel Reports, 7tli Report,, 
p. 122.] 

A.D. 1821, August 3.— N» 4698. 

POOLE, John. — *' Plating iron or steel with brass or copper." 

To plate a sheet or ingot of iron with brass on one side only. — A 
shallow, flat-bottomed, cast-iron pan is provided ; the said pan 
has sloping sides, a ledge all round the bottom, several small feet 
cast on to it, and is coated with whiting and water. An ingot or 
plate of brass, of the size of the bottom of the pan within the above 
mentioned ledge, cleaned on one side, " and of such a thickness as 
that, when fused or melted, it may rise a little above the said 
ledge or projection," is placed in the pan, and above it, resting 
on the ledge, a clean sheet of iron is laid. The iron is weighted so 
as to keep in contact with the ledge when the brass is melted. The 
whole, thus arranged, is then placed " in a reverberating furnace " 
having a flat and level bottom. ITie pan is then taken from the 
furnace and placed with its feet in cold water. When the metals 
are sufficiently cooled, the process is finished. 
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20 PLATING OR COATING METALS WITH METALS. 

To plate a sheet or ingot of iron on both sides with brass. — ^An 
arrangement similar to that already described is used ; an addi- 
tional plate of brass is, however, laid on the top of the iron plate, 
and on the top of that a cast iron lid is placed. The said lid has 
a notched projecting ledge all round it, which is equal in depth to 
the thickness of plating required. 

To plate round or square iron bars with brass, an exactly similar 
arrangement to that above described is used, except that the pan 
is suitably fluted longitudinally, and has suitably placed ledges. 
The cover is also made to correspond with the pan. 

To plate ornaments of brass upon iron, a plain pan is used, the 
design is sunk into the iron, and the superfluous brass is ground 
or filed o£P. 

[Printed, 7d, See London Journal {Netoion's), vol. 3, p. 287.] 



A.D. 1822, August 24.— N° 4698, 

MITCHELL, William. — Plating by means of hydraulic pres- 
sure. 
This invention " consists in the application of a water press^ 
such as is known by the name of Brahma's press, in the manufisMS* 
ture of gold and silver plate, and plate of other ductile metals, 
for the accomplishment of what has heretofore been effected in 
a less perfect manner by the screw press and by percussion." 
Two cast iron blocks, of the same diameter as the ram or piston, 
are employed ; the lower block rests on the piston, the upper one 
is '' fitted to the shoulder of the press, and attached to it by a bolt 
passing through to the top of the frame of the press." " To 
form a sufficient resistance to the dies employed in the manufM- 
ture when the press is in operation," two circular pieces of steel 
are used ; these are ground into the above-mentioned blqcks. 

" In applying the said water press to the manufacture of plate," 
dies are employed, " such has have been hitherto used in the 
" manufeu^iure of plate." The metal is cut into suitable shapes 
and appUed to the dies, *' the impression required is completed by 
a single operation of the press, and without having recourse to 
annealing or softening the metal." 

[Printed, 5d, See London Journal (NewU>n*8), voL 6, p* 14^1 
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PLATING OR COATING METALS WITH METALS. 21 

A.D. 1823, September 11.— NM846. 
SPRIGG, James, the elder.-^The title of this invention is "A 
" certain improvement in the manufacture of grates, fenders, and 
" fire-iron rests." 

The inventor states : — " My said improvement in the manu" 
'* facture of grates, fenders, and fire-iron rests consists in the 
'* application of the process commonly known by the name of 
*' close plating to the grates, fenders, and fire-iron rests them* 
" selves, as well as to the other parts added to them, whether for 
" use or ornament, such as the beads or mouldings, the concaves 
'* or convexes, the pateras, the cables, rolls, or other stripes used 
'^ in the manufacture of register and other stoves and fire grates, 
as also for dogs, hearths, and other grates for burning wood or 
any other fuel, or whether heated by any other artificial means, 
likewise to the feet, paws, claws, or balls used to support fenders 
** of whatever description of form or pattern, as also to the 
*' fire-iron rests themselves, and to their various decorations, and 
which said close plating I perform with rolled silver, soldered 
upon iron or steel (previously tinned) by means of an alloy of 
" tin with lead, or other fit and proper metal, to make it flow the 
" better when in fusion, to produce a more perfect adhesion of 
" the iron or steel to the silver.'* 

[Priated, 3d. Soe Loudon Journal (Newton's) » vol. 7. p. 64.] 

A.D. 1824, December 18.— N° 5067. 
ROBERTS, Samuel. — ^This invention "consists in a new mode 
*' of preparing for and putting on the ornamented silver edges 
'* upon those plated articles on which such edges are introduced." 
This " improved method is, after filing the edge of the article 
** to nearly the shape (but somewhat less) of the ornamented 
'* indented silver edging, to hard-solder a silver thread of the 
required strength upon the said edge, and then to flat it with a 
hammer upon a metal stake to the breadth and strength re- 
quired, and so as that the outer edge will extend a little beyond 
** the ornamented silver edge, which is then to be soft-soldered 
" on in the usual way. The projecting part of the hard-soldered 
** silver edge which extends beyond the ornamented silver edge 
** is then to be filed ofP, and the two edges burnished together till 
the joining disappear." 

[Printed, Sd. See Repertory of Arts, vol. 4 (jthird 9eriM\ ^v**^^ \ ^i^s^'^Axn^^^so^ 
JournaJ {Newton's), vol. 11, p. 26.^ 
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22 PLATING OR COATING METALS WITH METALS. 

A.D. 1825, February 26.— No 6111. 

GORDON, David, and BOWSER, William.— "CertMnim- 
" provements in uniting and plating or coating iron with copper 
" or with any other composition whereof copper is the principal 
" ingredient." 

Two furnaces are constructed close together and with suitable*' 
i^pliances. In one of these, iron, with a clean surface, is brought* 
to a welding heat, the ordinary atmosphere being completely' 
excluded and only burnt air admitted ; in the other furnace a 
suitable amount of copper is melted, also out of contact with ih& 
ordinary atmosphere. " When the copper is at or near to that 

degree or pitch of heat known to copper melters as giving ^e" 

greatest subsequent degree of toughness to the copper^ff. a 
sliding door is opened, thus establishing a communication between* 
the two furnaces, and the iron is plunged into the melted copper. ' 

According to a modification of the process above described, tiie 
melted copper is poured over the heated iron, each having been 
heated out of contact with the ordinary air, and the said pouring 
taking place as much as possible out. of contact with air. 

To coppar plates of malleable iron on one side only, two plated* 
are perfectly united at their edges only, and in that condition are^ 
immersed into the melted copper. Plates of iron have their 
edges turned up so as to form a tray, and are made (when of a 
welding heat) to float upon the melted copper. A great thickness 
of copper is attached to one side of a wrought-iron plate by 
pouring the melted metal into one of the before-mentioned trays ; 
or the tray may be held, bottom downwards, in the melted copper. 

Many details of the furnaces and processes are given. 

[Printed, 6d. See Repertorv of Arts, vol. 3 {third series) » p. 198; also 
London Journal {Newton' s), vol. 12, p. 89.] 

A.D. 1826, December 8.— N» 6426. 

DICKINSON, Robert. — This invention " consists in the con- 
struction of certain hollow vessels, such as tanks, barrels, casks, 
and packing cases of sheet or rolled iron, coated or covered 
with a certain composition or alloy of metals and other 

** materials." 
A wrought iron vessel, for keeping provisions, is first described 

at len^h in the Specification, and shown in the Drawings ; its 






(S 



it 



.PLATING OR COATING METALS WITH METALS. 23 

, peculiarity is that it has a moveable head or cover capable of 
being fixed on air-tight. 

The method of preparing the preservative coating and applying 
it to the iron plate is as follows : — " The iron plate» either before 
" or after being made into vessels, is prepared in the usual method 
'^ for tinning, by removing the oxided surface by the action of 
'^ dilute acid, in the way well known to workmen, and is then 
. '' immersed in melted tin, according to the ordinary process." 
The surface is then covered " with an alloy or mixture of metals 
" and other matter," composed of certain proportions of tin, 
zinc, finely powdered glass, and borax ; bismuth, lead, &c. may 
be introduced into the alloy. " The second or even subsequent 
coatings of the compound metal are a))plied over the surface of 
tinned iron in the way commonly followed in the appUcation of 
'' the first coating of pure tin, the plates or vessels being im- 
^' mersed in a quantity of the fused alloy." A coating of pow- 
dered glass and linseed oil may be afterwards applied. 

[Printed, dd. See Repertory of Arts, vol. 5 {third aeries), p. 873 ; Register of 
Arts and Sciences, vol. 2 {new series), p. 73 ; London Journal {Netctan**), 
vol. 1 {second series), p. 38; and Engineers' and Mechanics* Encyclopndia, 
voL 1, p. 160.] 



A.D. 1829, September 9.— N° 5843. 

MORGAN, Thomas. — "A new method of manufacturing or 
** preparing iron plates or black plates for tinning." 
This invention consists of a process ** of clearing instead of 
jBcaling iron or black plates in the course of preparing them for 
tinning, and previous to their being cold rolled and annealed, 
whereby the iron lost in the scaling is saved, and a better 
article produced at a cheaper rate." 
The bar from which the iron plates are to be made is finished 
between smooth finishing grooves in the bar rolls, and is imme- 
diately plimged into cold water " to clear off the scale." When 
the bar is heated to enable it to be rolled into plates it is not to 
be overheated. *' In cutting the edges of such plates as are in- 
" tended to be annealed together in a box or case," " care should 
be taken to make them squares or true, and of equal size, so 
that they may be placed evenly in the box, and none of their 
edges projecting beyond the rest." ITie plates are then 
cleared " by being piclded in weak sul^\i>3xv& wfA^ ^^sSas^^ 
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24 PLATING OR COATING METALS WITH METALS. 

dried quickly, cold-rolled, and annealed. The annealing process 
may either consist of steeping the plates in dilute muriatic acid 
and heating them in an open furnace, or of enclosing them in an 
iron hox tightly during the appUcation of heat. Affcer annealing 
the plates are pickled or " cleared " and scoured in the usual way 
prior to their being tinned. 

[Printed, 4d, See Repertory of Arts, vol. 9 {third series), pp. 229 & 263; 
London Journal (Newton's), vol. 5 {second series), p. 218 ; E^ister of Arts 
and Sciences, vol. 4 {new series), p. 132 ; and Webster's Beports, vol. 1, 
p. 737.] 
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A.D. 1830, July 26.— N° 5963. 

ROBERTS, Samuel. — *' Certain improvements in plating or 
coating of copper, or brass, or mixture of the same with other 
metals or materials, with two metals or substances upon each 
other; as also a method of making such kind of articles or 
utensils with the said metal when so plated as have hitherto 
been made either entirely of silver, or of copper, or brass, or of 
a mixture of copper and brass, plated or coated with silver 
« solely." 

This invention "consists in introducing a layer of German 
" silver or other white or light-coloured metal between the silver 
" and copper (or copper and brass) usually constituting plated 
" metal. By this means, whenever the silver is partially or wholly 
" worn off, the defect will scarcely be perceptible. This may be 
" done either by first plating the copper ingot with the white 
" metal, in the same manner that it is usually plated with silver, 
" and then afterwards laying a coating of silver, in the same 
" way, upon the white metal ; or the white metal and the silver 
" upon it may at one process be both united in the usual way to 
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plated in the usual way with silver, and then sUpped upon a 
round ingot of copper or copper and brass, and the whole 
drawn through wortles in the usual way ; or the white metal 
may be first plated upon the copper ingot, and afterwards the 
white metal plated with silver in the common way.' 

[Printed Sd. See London Journal {Netoton's), vol. 8 {second series), p. 24; 
and Eesister of Arts and Sciences, vol. 5 {new series), p. 165.] 
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A.D. ia'«, January 24.— N« G.371. 

WARNER, John, the younger (a communication), — ^ThU in* 

vention " confi«tf in a certain mode of coating lead pifief, tubet, 

" cylinders, fheet lead, and other leaden articles at commerce, 

" with tin or alloys of tin." 

A l>ath of melted tin or alloy of tin is prepared, of a suitable 

form and size. ** The heat of this bath should be so regulated 

that the said metal or alloy shall continue in a fused state, but 

not at a higher temjierature than is necessary for that purpose, 

lest the lead, when immersed, should lie melted thereby. " 

The external and intenml surfaces of tlie article to lie covered 

with tin are coated with rosin or ** with a mixture of oil and rosin 

** boiled together." " Tlie pijie or other article so prepared are 

" then to l)e passed through or unmersed in the bath of melted 

*' tin, which latter should be kept covered with fat, oil, rosin, or 

'' other suitable article, to prevent the oxydation of the fluid 

'' metal, and to aid in the tinning." 

When the articles are to be only partially tinned, those parts 

which are not to l)e tinned are covered " with a mixture of lamp 

'' black and size." 

[Prltit<Nl, M. Hen f/mdon JmmuU iNtnDUm*a), vol. 8 {oonAnintd §§rie$), 
p. S20tf ( abo Kriglfioom' atid MoohAnUw' KturyclopnMlla, voL i, p. 797.J 

A.I). IH/Jfi, March «.— N« 701H. 
MERRY, Anthony Thkophilum.— lliis invention consists 
'' in the application of Oennan silver, and similar alloys of nichel " 
[nickel?] "plated with fine silver, to the manufacture of what 
** are commonly called plated goods." 

An ingot of German silver has the part intended to be plated 
cleaned and smoothed by filing, scraping, or otherwise. Rolled 
silver is then scraped or cleaned on one side, cut rather less than 
the metal to be plated, "and placed the scraped or clean side 
** upon the bright or filed metal." llie metal with the silver so 
placed is put on an anvil and struck with a sledge or stamp 
hammer, there being a thick piece of iron or steel (with a flat 
face) upon the silver ; when the silver is thus flattened, and is 
made to touch the surface of the metal all over, a piece of flat 
copper is cut the size of the silver, whited (with whiting and 
water) on one side, and placed with the whited side upon the 
silver, llie whole is bound with binding wire, borax U %?^\Sh^ 



2(5 PLATING OR COATING METALS WITH METALS.* 

round the edge of the silver, the metal is placed in the fire of a 
plating stove until the silver flushes round the edge, then it is 
removed Arom the fire with care, held level until the silver has set, 
passed through rollers with ** a great pinch," and, lastly, rolled 
" in the usual way of plating metals." 

[Printed, Zd, See London Journal {Newton* a), vol. 14i (conjoined aeries), 
P.122.J 



A.D. 1836, June 24.— N» 7134. 

ELKINGTON, George Richards. — ^This invention " consists 
'^ in gilding copper, brass, and other metals or alloys of metals by 
" means of potash or soda combined with carbonic acid, and 
" with a solution of gold." 

The process consists in dipping the articles to be gilt into a 
boiling solution which ^ntains gold; the articles are then washed - 
and coloured. 

The solution is made as follows : — Fine gold is dissolved in 
dilute nitro-muriatic acid by the aid of heat, the heat being con- 
tinued after all the gold is dissolved, " and until a reddish or 
" yellowish vapour ceases to rise ; " to the solution of gold, dis- 
tilled water and bicarbonate of potash are added, and the whole 
is allowed to boil for two hours. 

"The articles to be gilded having been first perfectly cleaned 
" from scale or grease they are to be suspended on wires conve- 
" niently for a workman to dip them in the liquid." *' The time 
" required for gilding any particular article will depend on circum- 
" stances, partly on the quantity of the gold remaining in the 
" liquid, and partly on the size and weight of the article.** 

" A dead* appearance '* is produced on the article during the 
cleaning process, and before immersion in the above-described 
solution, by means of " deading aquafortis " ; another method 
consists in applying a weak solution of nitrate of mercury to the 
articles previous to gilding ; a third method is to dip the gilded 
articles into nitrate of mercury, and to heat them until the 
mercury is expelled. 

Much of the beauty of the result depends on the well cleaning 

of the articles," before they are gilt. 






[Printed, Sd, See Bepertory of Arts, toL 8 (new series), p. 223; also 
London Journal {2fewton*s), vol. 10 {conjoined series), p. .99.] 
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A.D. 1837, February 17.— N» 7304. 

ELKINGTON, Henry. — 1st. Improvements in coating certain 
metals with platinum. The metals are dipped into a solution 
which is made as follows : — ^To a solution of platinum in nitfo- 
muriatic acid a certain quantity of water, of bicarbonate of soda, 
and bicarbonate of potash is added, the whole being boiled; a 
small portion of solution of fi^old in nitro-muriatic acid is then 
added ; platinum is deposited " apparently in a non-metallic state " 
by means of this solution. A solution that deposits platinum in 
a metallic state is formed by adding certain quantities of water, 
of bicarbonate of potash, and of platinum solution to a solution 
of gold in nitro-muriatic acid ; the platinum solution being small 
in quantity. 

2nd. Improvements " in gilding certain metals, which are to be 
" first coated with platinum, by a solution of gold." When the 
articles have been coated with platinum in its metallic state, they 
are transferred to a strong solution of gold in nitro-muriatic acid, 
" and allowed to remain therein until sufficiently gilt;" the 
articles may then be coloured by the usual process. Ornamental 
work may be gilt in parts, either by suitably applying the gold 
solution with a brush, or by covering the parts not to be gilded 
with varnish or lacquer and, when this is dry, dipping the said 
articles into the solution of gold, the lacquer is then removed by 
a suitable solvent. Palladium may be used for the first coating 
instead of platinum. 

3rd. " A method of gilding certain metals by means of solution 
" of gold and a solution of mercury." The gold solution consists 
of a strong solution of gold in nitro-muriatic acid ; the mercurial 
solution is made by dissolving mercury in nitric acid, adding to a 
small quantity of this solution a certain amount of water and 
carbonate of potash, and boiling the whole " until the potash is 
" dissolved." The cleaned articles are then dipped into the 
boiling solution of mercury and potash, washed, dipped into the 
gold solution, and this process is repeated until the articles are 
sufficiently gilt ; the articles are then whitened all over by im- 
mersion into a strong solution of mercmy and potash and, finally, 
they are heated over a clear fire until all the mercmry is expelled. 

4th. " Improvements in apparatus " used for the above-men- 
tioned or similar processes. This apparatus " couaistf^ ^^ ^Vs^^sst 
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" and condenser for evaporating in vacuo the waste waters with 
" which the gilded articles are washed affcer they are taken out of 
" the solution of gold and potash, and therehy rendering the 
'^ gold and potash contained in such waters in a fit state for use." 
The object for evaporating such waters in vacuo is to prevent the 
precipitation of gold which has been found ** to take place when 
'' gold is boiled at a high temperature with a dilute solution of 



« potash." 

Prints . 

London Journal {Newton* a), vol. 18 (conjoined series) » p. 246 



[^intod, ftrf. S€« Eepertqry of Arts, voL 8 {new series), v» 364; also 



A.D. 1837, April 29.— N» 7355. 

CRAUFURD, Henry William (a communication), — ^This in- 
vention relates to coating iron and copper with zinc, in order to 
preserve the said iron and copper from oxidation. The coating 
of zinc may, in some cases, be covered with a second coating of 
tin, or an alloy of tin. 

The cleansing process. — ^The iron or copper is cleaned by im- 
mersion in weak sulphuric acid heated in a leaden vessel, thrown 
into cold water, scoured with sand and cork, and rubbed with a 
brush. 

Another scouring process consists in immersion in sal ammoniac, 
or in muriatic acid solution, and drying. 

To coat large articles with zinc. — After being cleansed they are 
immersed gradually in melted zinc, the said zinc having ''its 
" surface covered with sal ammoniac or any flux ;" they are then 
drawn out slowly, thrown into clean water, rubbed, and dried. 

To coat small pieces of metal with zinc. — In order to detach the 
excess of zinc with which they are coated by immersion in melted 
zinc, they are placed in a reverberatory furnace, covered with 
charcoal, and maintained at a red heat ; the mass is then shaken 
about until the zinc becomes set. 

Galvanic paint. — ^The galvanic paint having the property of 

preserving iron and copper from oxydation is composed of zinc 

powder well ground and mixed with the substances generally 
" employed for painting." 

Second coating with tin. — The pieces of metal are moistened 
with a solution of sal ammoniac or with a solution of muriatic 
acid, then dipped rapidly into melted tin and drawn out slowly. 
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The ftised metal must be very hot, and must be covered with a 
layer of fat or tallow. 

In a " Disclaimer and Memorandum of Alteration/' enrolled 
June 14th> 1839, the "galvanic paint" is disclaimed; also the 
second coating of tin. In the sentence '' The zinc being melted 
'' it must be skimmed carefHiUy, and its surface covered with sal 
ammoniac or any flux/' it is proposed to leave out the words 
or any flux." The invention is thus restricted " to the mode of 
coating copper and iron for the prevention of oxydation by 
immersing the same in melted zinc." 
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In a "Disclaimer/' enrolled September 2nd, 1848, the same 

points as those above mentioned are disclaimed. The invention 

is thus restricted " to the mode of coating copper and iron for the 

** prevention of oxydation by immersing them in melted in zinc, 

" having its surface covered with sal ammoniac." 

[Printed. 5(2. See Beportorv of Arts, vol. 9 (n&w aeries) » p. 289; London 
Journal (Newton* 8), vol. 12 {conjoined aeriea), p. 65, also vol. 24 {oonjointd 
teriee)^ p. 4fl7, also vol, 21 {conjoined eeriee), p. 478, for disolaimor ; Hind- 
mnroh on Patents, pp. 293 & 430 { and Bolls Ohapol Boportn, 7th Report, 
p. 186.] 

A.D. 1837, December 4.— -N" 7496. 

BOOKER, Thomas William. — "Improvements in preparing 
*' iron to be coated with tin and other metals." 

1st. The dilute sulphuric acid used is heated " in such manner 
« that the heat can be more uniformly kept than when heated by 
'* the direct action of a fire." 

2nd. The sheets of iron are submitted " in such manner to the 
" action of the pickling liquor as to insure their being kept 
*' separate, notwithstanding a number of plates are in the pickling 
" trough at one time, the sheets being put into the pickling 
" trough one at a time." 

The heating of the pickle is accomplished by interposing a 
medium, such as water, between the fire and the pickling liquor. 
For this purpose an exterior vessel, placed over the fij*e-plaoe, 
contains an interior leaden vessel in which the pickle is put; 
water is poured into the space between the two vessels. 

The plates are kept separate by placing them in " grates of lead or 
" wood or other material not prejudicially acted on by the acid/' 
those " grates " being immersed in the 8Aid« 
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The process is as follows: — ^The acid is mixed in the leaden 
vessel^ the fire lighted, and (when the water between the vessels 
begins to boil) the plates are dropped into the grates one by one. 
When the plates are clean, they are thrown into cold water, from 
which they are taken when wanted for tinning, &c. 
[Printed, Qd, See Bepertoiy of Arts, vol. 10 (new teriea), p^ 80.] 

A.D. 1837, December 4.— N» 7496. 
ELKINGTON, Henry. — 1st. Improvements in gilding certain 
metals. The processes described in the Specification consist of 
dipping the cleansed articles into certain boiling solutions. 

A solution for gilding copper and its alloys is made by preci- 
pitating the gold from a solution of gold in nitro-muriatic acid, 
by means of a solution of silver in nitric acid, and then dissolving 
the said precipitated gold by adding a solution of chloride of 
sodium. This solution is majde fit for use by adding certain pro- 
portions of chloride of sodium and *' borax (borate of soda)." The 
gilding is rendered paler by the addition of chloride of silver to 
the above solution. Another solution for gilding copper and 
silver is prepared by dissolving gold in a mixture of nitric acid 
and chloride of sodium, and adding a certain proportion of borax, 
chloride of sodium, and water to the said gold solution. 

In gilding silver, after using the above-mentioned solution, the 
article is transferred to another solution, only differing from the 
first by its containing a certain amount of nitrate of potash and 
of alum. 

In gilding iron or steel, borax and nitrate of potash or chloride 
of sodiimi are dissolved in the gold solution. 

In gilding zinc, " the solution of gold prepared with borax only" 
is employed ; the solution is used dilute and with a large propor- 
tion of borax. 

A gilding solution for red gilding is prepared as follows : — If 
the first- mentioned solution is used, certain proportions of muriate 
of anunonia and bichloride of mercury, or corrosive sublimate, are 
added thereto. If the last-mentioned solution is employed, cer- 
tain proportions of muriate of anunonia, carbonate of ammonia, 
and bichloride of mercury are added thereto. 

2nd. Improvements in silvering certain metals, also involving 
the dipping of the cleaned articles into certain boiling solutions. 
For common articles, a solution of chloride of silver in muriatic 
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acid is uied ; this process f^ves a thin coatinpf. For the b^ttiBr 
class uf goods, a solution containinf;^ chloride of silver, muriate of 
ammonia, and bichloride of mercury is preferred ; the mercury ia 
afterwards expelled by heat, and the articles quenched in dilute 
muriatic acid. 

3rd. A method of glaxing the inner parts of metal vessels used 
for the above-mentioned and other purposes. An inner coatinf( 
is given to the vessel by means of a mixture of carbonate of potash 
or soda, pipe-clay, sand, and water. After the veesel is coated' 
with the above-named mixture, it is *' set aside that the coating 
" may dry slowly,'' and, when quite dry, it is submitted to a red 
heat I the vessel is thus coated with a vitreous coating. An outer 
glasia (applied upon the inner coating) is given to the vessel by 
means of a mixture of powdered glass or enamel with clay, and by 
fusing the glaze or outing coating on to the said inner coating. 

[Printed, 4d. 800 London Journal {yewton*8),yo\. 19 {conjoined terM), 
p. 78.] 



A.D. 1838, July 24.— N° 7742. 

ELKINGTON, George Richards, and BARRATr, Oole- 
THORPB Wakblin. — Certain methods of " coating metals with 
zinc, and with zinc and mercury, for the pur()ose of preventing 
oxydation, and a mode for coloring iron and steel.'' 
1st. To coat copper and brass with zinc. — ^The articles are im- 
mersed in a boiling solution of chloride of zinc, wliich contains 
" a quantity of zinc in powder or in thin pieces "; it is important 
that the articles be brought into " contact with the metallic zinc," 
when "they will speedily become coated therewith"; the said 
articles are then washed and dried. 

2nd. To coat iron and steel with zinc. — In using the above- 
described process to articles of iron or steel, they are first coated 
with copper by immersion in a solution of sulphate of copper. 
A second process consists in introducing the coppered articles into 
a dilute solution of nitrate of mercury, and boiling them in the 
zinc solution ; this process is also applicable to articles of copper. 
A third process consists of immersing the iron or steel into dilute 
muriatic acid, in which there is a quantity of zinc in powder or 
small pieces, the said iron or steel being in contact with the zinc 
during the process ; the articles are then washed and dried. 
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drd. To coat iron, steel, copper, brass, &c. with the amalgam 
of zinc. — ^Amalgamated zinc has dilute acid added to it, and the 
metab are immersed in the solution thus formed, the said metals 
being in contact with the amalgamated zinc during the process ; 
other acids than the muriatic may be employed, likewise certain 
salts, as the muriate or sulphate of ammonia. For some articles 
the amalgam of zinc is employed in a melted state. 

All the above-mentioned processes may be used in the case of 
iron tinned or zinced by fusion ; or they may be employed previous 
to the coating by fusion. 

4th. " To colour iron and steel to imitate brass." — ^The iron or 
steel is coated with copper, tben with zinc, and is afterwards sub* 
mitted to the action of heat in a closed oven, until the required 
colour is obtained; the articles are then pickled, washed, and 
dried. The heating of the iron articles is said to be similar to a 
process called ''semiloring {simile Vor)," hitherto practised for 
copper and brass. 

CPrinted, 4(2. Bee London Journal iNeioton*s), voU 19 (conjoined aeries), 
p. 79.] 

A.D. 1840, February 29.— .N° 8403. 

NEILSON, James Beaumont. — Certain improved methods of 
'^ coating or covering iron, to prevent oxidation or corrosion, or 
** for other purposes, by means of copper or alloys of copper." 

The copper is used in *' that minute state of division in which 
'^ it is obtained by precipitation from its solutions ;" or it may be 
used granulated, or in very small pieces. "The alloys also must 
" be used in a very minute division, gromulated " [granulated?] 
" or in very small pieces." The salts of copper, or of the metals 
with which it is alloyed, may be used instead of the finely divided 
metal. 

" To apply the coating to cast iron, cover the surface of the 
'' mould in which the iron is to be oast with any of the materials 
" above described, of which the coating is intended to be formed,** 
" In dry sand or loam moulds the coating powder or substance 
*' should be mixed with wet charcoal powder, and spread over the 
'' surface of the mould.'* The resulting casting will be found 
covered with copper or with the alloy required. 

'' To apply the coating to malleable iron, whether a bar, sheet, 
« plate, or other article, the coating substance mixed with a small 
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** quantity of dried borax or other well-known flux ii ipread 
*' over the upper surface of the iron» or such part of it ai it ii 
*' intended to ooat, and it is then placed in a furnace heated to a 
'* temperature sufficient to melt copper, or the alloy which may 
** form the substance of the coating ;" the cop|)er or alloy is thus 
fiisod on to the iron. ** llie bar» sheet, plate, or other article of 
*< iron, is then removed fh)m the fUrnaco, and while hot plunged 
'' into cold water to detach the scale of oxide which forms 
" upon it." 

[Prlutoi!, 8c/. Hoo InvontoM* Advot^atn, vol. 8, p. U7.] 

A.l). IH40, March ii— N« 8107. 

SHORE, JoKBPii.— This invention "relates to a mode of ob- 
*' taining or upplyin)( a permanent covering of copper or of nickel 
'* by means of galvanic batteries on articles manufactured of 

wrought or cost iron, tin, lead, Sc copper, and of alloys of 

such metals, Nuch covering acting as a preservniivo to some of 
" those metals and alloys of metals, and in other cases as a 
" superior surface.** 

A single cell arrangement (without a separate battery) is used 
for this purpose ; weak sulphuric acid and sine is placed in one 
compartment, and a solution of sulphate of copper or nitrate of 
nickel, and the object to be coated in the other. On connecting 
the sine in one compartment with the article in the other com* 
partment by means of a wire, the galvanic current circulates and 
the article begins to be coated. "The longer the articles are 
•* under operation the thicker the covering." 

To clean the articles prior to the operation of coating.— It is 
preferred to heat the articles by placing them in a crucible, 
** covering them with sand, charcoal, blacklcad or other suitable 
*' powdered substance, and then raising the crucible and its con- 
*' tents to a low red heat." When the crucible is cool the articles 
'* will be found in a good condition for the process.*' 

[Printed, Sfl. 8fH> Roportory of Arts, vol. 14 (inno «^»*^). p. 803 1 London 
Jouniiu (A>w^of*'«), vol. IV (coi^nmi §9riH), p. 81l| aim Invontom* Ad- 
vocmto, vol. 8, p. 16II.J 

A.D. 1840. March 25.— N» H-M?. 

KLKINGTON, Gkorgk Richards, and ELKINGTON, 
HiNRY.— 1st. *' Coating metal with silver by Cvxutv^ iVc^ ^^fai^li^^ 



34 PLATING OR COATING METALS WITH METALS. 

** vnrflaoe." The metal (already coated with silver) is immersed 
into a hot solution of nitrate of silver, and submitted "to a 
** temperature sufficient to expel all the acid, and leave a merely 
** metallic coating of silver." 

Theaarticle is then placed in fused borax (the borax being ''of 
<< sufficient heat to melt silver ") until the perfect fusion of the 
silver is effected, cooled by immersion in cold water, and the 
adhering borax dissolved off by dipping into boiling dilute 
sulphuric acid. To finish the silver surface, the article may 
either be annealed and boiled in dilute acid, or it may be electro- 
coated slightly, as herein-after set forth. 

2nd. Coating certain metals with silver by the use of a silver 
solution only, also by means of a solution of silver in connection 
with a galvanic current. The solution consists of oxide of 
silver dissolved in a solution of ''prussiate of potash (cyanide 
^' of potassiimi) "; this solution is used boiling. The same solu- 
tion may be used cold when electric force is employed. The 
galvanic current is applied by means of a single cell arrangement. 
Other solutions are specified, but the above are preferred. 

3rd. Coating certain metals with gold by the use of a gold 
^solution only, also by means of a solution of gold in connection 
with a galvanic current. A boiling solution of gold or oxide of 
gold in ''prussiate of potash" [cyanide of potassium?] is 
preferred for the dipping solution, and a cold solution of the 
:same materials for the electro-depositing solution. 

4th. Cleaning iron, so as to render it fit to be coated with 
copper or other metals ; the said coating to be by electric or other 
means. The iron is kept " in an electro-negative state during the 
" period of the action of the cleaning acid upon it." The iron 
articles to be cleaned are electrically connected with a piece of zinc, 
and are then immersed mto dilute sulphuric acid. The iron 
articles are then immersed in a brass vessel (so as to touch the said 
vessel) which contains an acid solution of sulphate of copper; 
they are thus firmly coated with a thin film of copper, and may 
then receive a farther covering of copper or other metals by the 
usual way of applying galvanic currents for that purpose, or they 
may be coated by other known means. 

{Trinted, M, See Eepertoiy of Arts, vol. 16 {new series)^ p. 289 ; London 
Journal {Newton*8), vol. 19 {conjoined sertes), p. 83; Mechanics' Ma- 
gazine, vol. 83, p. 39|7 ; and Inventors' Advocate, voL 8, p. 228.] 
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A.D. IB40, August 15.— N« 8604. 

FONTAINEMOREAU, Pibrrs Armand le Comte de (• 
communication),^-^" Certain improvements in covering and ooating 
" metals and alloys of metals." 

1st. Gilding. — The cleansing process consists of heating the 
articles to a red heat, and pickling them in weak sulphuric add ; 
they are then brushed, dried, and thrown into a bath containing 
sulphuric and nitric acid, " to give them a fine color." When, 
bj a subsequent use of nitric acid, thej are of '*a fine yellow 
" color," they are washed, dried, scratch-brushed, and burnished. 
Silver articles are ** red heated," "thrown into an acidulated 
" bath,'' taken out as soon as they are white, rubbed with wet 
sand, washed, and dried. 

The basis of the dipping solution is either bromide, chloride, or 
iodide of gold. To form the " first bath " the basic solution is 
added to a solution containing certain proportions of distilled 
water, barytes, and strontia ; " for the articles of silver they muet 
" be covered with a copper wire, or they will not gild." The 
" second bath" c(msist8 of certain proportions of the basic 
solution, *' common water," and lithia. The " third bath " con- 
tains the basic solution and certain proportions of lime, magnesia^ 
and either chloride of calcium or chloride of magnesium ; this 
solution is particularly recommended for gilding iron articles. 
The "fourth bath " contains the basic solution and certain pro* 
portions of oxide of sine and chloride of cine. In the "fifth 
" bath," the dissolved gold is preci])itated by means of oxide of 
tinc} the precipitate is then boiled with certain proportions of 
distilled water and of chloride of barium, or of the chloride 
of strontium or chloride of zinc, or chloride of lime, or chloride 
of magnesium. There are thus five different methods of gilding, 
but it is preferred to use the first bath. 

2nd. Silvering. — A solution of nitrate of silver, or of "any 
" other salt of silver," is added to certain proportions of water 
and of chloride of barium, or chloride of strontium, or chloride 
of sodium, or chloride of lime, or chloride of magnesium, or 
chloride of zinc; cream of tartar and "boric acid" [boracic 
acid?] arc also added; thus the dipping solution is formed. 

drd. Coating metals and alloys with platinum.— A solution of 
chloride or bromide of platinum is added to certain proportiotia 
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of distilled water and chloride of barium ; either of the following 
may be substituted for chloride of barium : — chloride of stron- 
tium, chloride of lime, chloride of magnesium, chloride of zinc, 
or chloride of ammonium ; this forms the dipping solution. 

pPrinted, 4d. See Mechanics' ^Magazine, vol. 34, p. 175 ; also Inv«itors* 
Advocate, vol. 4, p. 182.] 

A.D. 1840, August 27.— N» 8610. 

LOCKETT, Joseph.— -The title of this invention is " Certain 
" improvements in manufacturing, preparing, and engraving 
** cylinders, rollers or other surfaces for printing or embossing 
** calicoes or other fabrics ; " in some of these improvements gal- 
vanic electricily is used to give a permanent metallic coating to 
the metallic surface of the cylinder or to a portion thereof. 

The improvements are : — 

1st. "Recoating, covering, or thickening'* the above-mentioned 
cylinders, &c.^ or making new cylinders, by electro-depositing 
copper upon metal or metallized surfaces. When the cylinder is 
formed by coating a metallic surface, the original surface or 
« mould " is quite adherent to the deposit, and is " retained as a 
** portion of the cylinder." When the mould is composed of a 
non-conducting substance, it is removed from the deposited metal, 
when the sidd deposit '' has attained the requisite thickness." 

2nd. When any portion of the engraved part of a cylinder has 
to, be rendered plain according to a given design, those portions 
only are electro-coppered, the engraved parts to be retained being 
stopped out with varnish. 

3rd.' " A simple mechanical contrivance, to be applied either to 

" the ordinary slide lathe or the engraving machine commonly 

" used for cylindrical engraving, for the purpose of cleaning, filing, 

" or turning oflP the superfluous portions of the copper thus de- 

" posited upon rollers or cylinders and reducing the prominences 

" of the deposited or raised portions on the surface to an evenness 

" or level with the other portions of the cylinder." 

[Printed, lOd. See London Journal {Newton's), vol. 19 {conjoined series), 
p. 89; Mechanics* Magazine, vol. S4, p. 221; and Inventors* Advocate, 
voL 4, p. 150.] 

A.D. 1840, September I?.— N<» 8634. 

RICHARDSON, Walter, and BRAITHWAITE, Gborge 
MoTT. — " Improvements in tinning metals." 
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" The invention relates to combining nickel and iron with tin, 

** in order to improve the tinning of metal surfaces." 

** The temperature at which nickel is fusible being higher than 

*' that required to bring tin into a state of fusion, it is necessary 

*' to prevent the tin, as it melts, from evaporating ; and as it is 

^' essential, in order to efiPect the admixture that these two metals 

*' be put into the same crucible," this object is attained by adding 

to the composition certain proportions of borax and powdered 

glass. The crust formed by the borax and glass " on the one 

hand prevents the tin from evaporating through the effect of 

the high temperature necessary to effect the fusion of the nickel, 

and on the other hand impedes the action of the air on the 

'' metals in fusion. The fusion of the three metals is completed, 

'' and their perfect admixture effected, in the space of about half 

** an homr, when it is then only necessary to make a hole in the 

" crust formed by the borax and the glass, and thus run it off." 

The compound of tin thus formed is applied to the metal to be 

coated in the same manner and with the same facility as ordinary 

tinning. 

[Printod, 3d. See Repertory of Arts, vol. 16 {new series), p. Ill ; Mechanics* 
Magazine, vol. 34, p. 261 ; and Inventors* Advocate, vol. 4, p. 197.] 

A.D. 1840, November 3.— N« 8677. 

EMMERSON, Richard Farger. — " Coating the surfaces of 
** wrought-iron welded tubes and cast-iron tubes with tin, or 
" alloy of tin." 

The interior and exterior surfaces of one of the above-mentioned 
tubes being clean, it is immersed " into a bath composed of mu- 
riatic acid and zinc, or spelter," " the zinc or spelter being dis- 
solved by the acid ; " one end of the tube is passed under the 
liquor, and moved forward into the vessel containing the liquor, 
** so that a stream will pass through the tube ; " the tube is then 
passed *' out at the other end of the trough or vessel to that at 
" which it was first introduced." 

The interior and exterior of the tube is then covered with pow- 
dered rosin, and the tube passed through melted tin or alloy of 
tin in a similar manner to that used in passing it through the 
solution of zinc. "When, upon the tube being wiped with tow, 
it is found that any of the parts are defective, the whole process 
is gone through again. 
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The short tuhes or fittings for such welded iron and cast iron 

^' tuhes " may he treated in like manner in order to coat their 

surfiaces. 

[Printed, Sd. See Bepertory of Arts, vol. 16 (new geriea), p. 178 ; also In- 
yentors' Advocate, vol. 4, p. S08.] 



A.D. 1841, March 8.— N» 8865. 

SPENCER, Thomas. — "An improvement or improvements in 
" the manufacture of picture and other frames and cornices, ap- 
" plicahle also to other useful and decorative purposes/' 

1st. " Manufacturing picture and other frames of copper,'' hy 
means of the electrotype process. 

2nd. Manufacturing moulds, for casting " composition," papier 
m4ch^, and other ornaments, hy means of the electrotype 
process." 

3rd. " Making patterns or moulds for ironfounders in copper," 
by means of the electrotype process. 

4th. Electro-gilding solutions. The first consists of a solution 
of gold in bromine, or in a mixture of bromine, alcohol, acetic 
acid, and sulphuric acid ; in the latter case electric force is used to 
dissolve the gold ; when a thick deposit is required, acetate of 
ammonia is added to the solution, and, when the metal to be gilt 
acts on the solution, bi-carbonate of soda is added thereto. The 
second solution consists of iodide of gold dissolved in certain 
proportions of boiling water and acetate or muriate of ammonia, 
or the iodide of gold may be dissolved in "prussiate of potassa" 
and boiling water. 

6th. Electro-silvering solutions. One solution consists of silver 
dissolved in acetate of ammonia by the aid of electric force. In 
a second solution, silver is dissolved by means of electricity, in 
bromine and alcohol; the resulting precipitate is dissolved in 
acetate of ammonia. " A solution may be formed, for the above 
" purposes, of iodine and silver, by dissolving au iodide of silver 
" in prussiate of potassa, or any of the ammoniacal salts." 

6th. Electro-platinizing solutions. " Platino-bichloride of am- 
" monia " is added to a certain proportion of water acidulated by 
muriatic acid. A second solution is formed by dissolving plati- 
num in muriate of ammonia by means of electricity. In a third 
solution, spongy platinum is dissolved in an alcoholic solution of 
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bromine, to which dilute Bulphuric acid is afterwards added. A 
fourth solution consists of bichloride of platinum and ammonium 
dissolved in an alcoholic solution of bromine. 

A dissolving plate of platinum is used in all cases. 

The above-described solutions may be used to platinize lead 
plates that are intended to be used as negative battery plates. 

7th. Electro-tinning. The electro-depositing solution contains 
*' acetate of ammonia or muriate of that sa]t or suphate '* [sul- 
phate?] "of soda." 

8th. Cleaning iron surfeu^es and electro-coppering them. A 
solution of sulphate qf soda in connection with a galvanic battery 
is the means adopted for cleansing ; the quantity and intensity Qf 
the electric force used is carefully proportioned to the size of the 
surface to be cleaned. Another cleansing solution, not used in 
connection with a galvanic battery, consists of a solution of sul- 
phate of zinc containing " a very small portion of any salt of 
^' copper." The electro-coppering solution '' may be the acetate, 
" sulphate, nitrate, or the ammonia acetate of copper." 

9th. " A method of producing enriched surfaces " applicable 
to the above purposes. 

10th. " Improving the texture of composition used to cast 

** ornaments " for the above purposes, 

[Printed, 8d. See Repertory of Arts, vol. 16 (nmo mKm), p. 287 j London 
Journal iN«toton*8)t vol. 20 {conjoined aeriea), p. 106; Mechanios' Ma- 
gazine, vol. 8fi, p. 282 ; and Inventors' Advocate, voL 6, p. 180.] 

A.D. 1841, March 29.— N« 8906. 

PARKES, Alexander. — ^This invention is entitled *' Certain 
improvements in the production of works of art in metal by 
electric deposition," and it relates to ''the manufacture of 
works of art of silver and of gold, by causing these metals to be 
deposited by electric agency in or on suitable moulds or 

" models," " which may be removed from the articles of gold or 

" silver when the same have been formed." 
The following is the only part of the Specification which relates 

to coating metals permanently with metals : — " Having produced 
the article desired in gold or in silver, if it be a bust or figure 
or ornament, and requires to be of greater strength than it is 
desired to obtain by a thickness of gold or silver, I strengthen 
the article by causing a deposit of copper or othec is^&t^L Vs<\ 
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" electric means within the article of silver or gold, or I fill the 

" article of gold or silver with fusible metal or other material." 

[Printed, 7cf. See Repertory of Arts, vol. 11 {new series) ^ p. 199; London 
Journal (Newton's) ^ vol. 20 (conjoined series), p. 171 ; Mecbaiiics' Ma- 
gazine, vol. 35, p. 816 ; and Inventors' Advocate, vol. 6, p. 227.] 

A.D. 1841, August 11.— N° 9045. 

BROWN, Samuel. — "Improvements in the manufiwjture of 
" metallic casks or vessels, and in tinning or zincing metal for 
" such and other purposes." 
This invention relates : — 

1st. To a "mode of fixing the heads or ends of casks or other 
" vessels by immersing the ends of such vessels in a bath of 
" suitable melted metal.*' 

2nd. To an "improvement of the apparatus used for tinning 
" or zincing sheets of metal." The metal is kept in a melted 
state in a cast-iron vessel bj means of its own furnace and flues ; 
a " hot plate " is also heated by a furnace and flues appropriated 
to that particular purpose ; the Drawings show the same chimney 
belonging to both. " In tinning sheets of metal which may be of 
" large dimensions, the workman having cleansed the surfaces by 
" pickling and otherwise, as is well understood, places the sheets of 
" metal in a trough containing powdered rosin, and then passes 
" them one at a time into the bath of melted metal, and allows 
" them to remain immersed for from five to ten minutes, and if 
" on raising a sheet of metal to the surface any part or parts are 
** not found to be coated, he is to throw on powdered rosin and 
to rub it on to such parts as are not coated, and again immerse 
the sheet in the bath, and when he finds, on examining a sheet 
" of metal, that it is coated all over, he is to withdraw it from the 
bath and place it on the hot plate; then, by means of tow he 
is to wipe off the superfluous metal, first from one side and 
then from the other ; the hot plate keeping the coating metal 
" melted on the surfaces, to allow of that operation." 
[Printed, Is, 6d. See Mechanics' Magazine, vol. 86, p. 143.] 

A.D. 1841, September 8.— N° 9077. 
BARRATT, Oglethorpe Wakeltn. — " Certain improvements 
" in the precipitation or deposition of metals." 
1st. "The application of electric currents for the purpose of 
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** depositinfjr copper and its alloys taken into solution in the adds 
*' employed during the process of cleaning such metals,*' A 
solution of the above description, saturated with copper and 
mixed with certain proportions of water and acid, is submitted to 
galvanic action, the work to be cleaned being in electric connec- 
tion with the copper or negative plate of the battery, and a plate 
or plates of copper in electric connection with the other battery 
plate. The latter plate or plates of copper ''receive the metal 
** deposited from the solution." 

2nd. Electro-deposition of zinc. The solution used is a solution 
of metallic zinc in dilute sulphuric acid. The zinc in the battery 
and in the solution is not amalgamated; if, however, amalga- 
mated zinc be used in the battery, the positive or dissolving plates 
in the solution are also amalgamated. The muriate or acetate of 
Binc» or the solution of zinc in muriate of anunonia, or " the sul- 
** phute " (sulphate ?) " of zinc of commerce," may also be used as 
electro-depositing solutions. 

drd. Electro -deposition of copper upon iron. The first method 
consists of immersing the articles to be coated (connected elec- 
trically with a sheet of zinc) into an acid solution of sulphate of 
copper; the zinc plate is enclosed ''in a wrapper of cloth or 

strong paper to prevent the deposition of the copper upon the 

zinc plate." The second method consists in the use of a 
depositing solution containing cyanide of potassium and cyanide 
of copper; in this solution the cyanide of sodium or the carbo- 
nates of potash or soda may be used instead of the cyanide of 
potassium. 

Brass may be deposited upon iron by electro-depositing zinc" 
upon the coppered iron, and then applying heat. 

4th. Covering metals with platinum. A zinc plate is connected 
with the article to be coated, and the whole is immersed into an 
acid solution of platinum. A second method consists in using a 
solution containing " muriate of soda," alum, cream of tartar, and 
platinum ; this solution may bo used with or without the assis- 
tanoe of electric force. 

Similar processes may be employed to coat metals with pal- 
ladium. 

5th. "A mode of precipitating copper from waters of copper 
** mines and other waters containing copper." Electric force is 
used to effect the said deposit ; a poroui^ v^^%^V Qt "^"^^v^tl ^^^t^.^ 
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taining iron and a solution of muriate of soda is placed in a pit" 
containing the cupreous solution ; the iron is then electrically con- 
nected with sheets of copper or other metal in the cupreous aolu- 
tion, ''which are to receive the deposit of pure metaL'' 

6th. " Precipitating gold, silver, or platinum on to other metals 
'' bj employing the sulphuret of gold, or of silver, or of platinum, 
'* when dissolved in hydrate of potash, with or without the aid of 
'* a galvanic or other battery." 

7th. "Precipitating alloys of metals when in solution on to 
'* articles of metal immersed in such solution." The electro- 
depositing solution used, consists of certain proportions of the 
sulphurets of the metals dissolved in a solution of cyanide of' 
potassium. *' An anode of an alloyed metal of the same propor* 
*' tions as is in solution " is used. 

[Printed, 41. See Repertory of Arts, vol. 17 (new series), p. 807; London 
Journal (Netoton*s), vol. 20 {conjoined series), p. 488 ; and MechaAioi' Ma* 
gazine, voL 86, p. 476.] 

A.D. 1841, December 9.— N» 9167. 

TALBOT, William Hknry Fox. — " Improvements in coating 
'* or covering metals with other metals, and in coloring metailia 
" surfaces." 

1st. To deposit '' silver, gold, or platina " upon other metals. 
To a solution of silver, gold, or platinum, a solution of gallic acid 
(in water, ether, or alcohol) is added ; the resulting solution may 
be used with or without the assistance of electric force. 

2nd. " A method of silvering metallic surfaces." The solution 
employed is made by dissolving " freshly precipitated chloride of 
silver in hyposulphite of soda, or any other liquid hyposul- 
phite ;" this liquid may be used as a dipping liquid, or electric 
force may be employed to obtain a thicker coating, 
drd. " A method of ornamenting surfaces of brass or copper, by 
Qrst gilding them partially according to some pattern, and then 
washing them over with a solution of chloride of platina, which 
has no action on the gilt parts, but gives a dead black appear- 
'* ance to the rest of the surface, thus enhancing the brilliancy of 
the parts which are gilt." 

4th. "A method of coloring polished surfaces of copper by 
exposing them to the vapour of sulphuretted hydrogen, or of 
anj of the liguid hydrosulphurets, or to the vapours of sulpher^ 
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^ iodine, bromine, or chlorine, or bj dipping the metal into liquids 

*' containing them/' 

[Printed, 9d, See Repertorv of Arts, vol. 1 {eiUarged §eHei), jt, 47; 
London Journal (Newton*s), vol. 21 (conjoined geriea), p. 867; Me- 
chanicg' Magadne, voL 3^ p. 486; and Engineers' and Arohitects* 
Journal, vol. 6, p. 868.] 

A.D. 1842, Jmie 1.— N" 9374. 

LEESON, Henry Beaumont. — Ist. Improvements in galvanic 
batteries. 

2nd. Cleaning zinc and copper battery plates. Mercury is electro- 
deposited upon the zinc plates by means of a ** solution of mercury 
''and potassium." The copper plates aie first cleaned in dilute sul- 
phuric acid by being made the anodes of an electro-depositing 
arrangement, and are then electro-coated with copper in the usual 
way by means of a solution of sulphate of copper. 

3rd. Certain exciting fluids for galvanic batteries. 

4th. " Improvements in the mode of applying the galvanic 
*' current." 

5th. '' Improvements in the method of manufacturing works of 
'* art and other articles " by means of electrotypy. 

6th. To obtain a smooth electro-deposited surface. Either 
motion is communicated to the article receiving the deposit, or the 
electrolytic fluid may be agitated. 

' 7th. The formation of specula. The metal forming the face of 
the mirror is first electro-deposited on a suitable mould, and then a 
sufficient thickness of copper to give strength is electro-deposited 
upon the first coating. Finally, the face is highly polished. 

8th. The electro-deposition of alloys. The first method consists 
in using as many distinct galvanic batteries as there are metals to 
be deposited ; all the cathodes are connected to the article to be 
covered, and each anode with one of the metals ; the solution is 
'^ composed of similar salts of the difiPerent metals to be deposited." 
A second method consists in alternating the battery connection 
with'the metals. A third method consists in using a mixed solu- 
tion, *^ and connecting a cathode plate of each of the metals form- 
" ing the alloy to the anode of the battery." ** A fourth mode 
** consists in the use of any of the non -metallic electrotytic " 
[electrolytic ?] ** fluids " described in the 11th part of the inven- 
tion, " in connection with any of the herein-before recited 
*' arrangements." 
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9th. Preparinfjr metallic surfaces for electro-deposition by first 
giving them a sHght coating of metallic mercury. The i^des are 
dipped into a solution of " cyanide of potash and mercury^'' 

10th. '' Arranging the articles themselves in a series as a por- 
" tion of the battery/' " so as to assist in generating and main- 
" twning the galvanic current." 

11th. Electro-depositing certain metals *^ without the aid of a 
'' solution originally containing such metal as a component pert.'' 
Any solution capable of forming a soluble compound with the 
metal to be deposited may be employed^ and sufficient intensity of 
electric force must be used. 

12th. '^ Manufacturing, extracting, or obtaining platinum and 
** other metals firom their respective ores," by means of eleotxo- 
deposition. 

13th. Manufacturing platinum articles by means of electro- 
deposition. 

14th. Certain electrolytic solutions. About 430 compounds 
" not heretofore proposed to be used " are set forth. 
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In a " Memorandum of Alteration " enrolled March 26th, 1843, 
" sulphite of silver " is substituted for " sulphate of silver," 
" sulphite of soda and silver " for " sulphate of soda and silver," 
" sulphite of potassa and silver " for '* sulphate of potassa and 
" silver," " hyposulphite of silver and strontia " for '* hyposul- 
phate of silver and strontia ;" also the words " racemate " and 
sulphovinate " are substituted for the words '^ racinate " and 
sulphorinate." The errors just enumerated occur in the descrip- 
tion of the 14th improvement. 

[Printed, 28. See London Journal (yewton's), vol. 22 [conjoined series), 
p. 292; Mechanics' Magazine, vol. 3^ p. 59; and Record of Patent In- 
ventions, vol. 1, p. 353.] 



A.D. 1842, June 4.— N" 9379. 

TUCK, Edmund. — ^This invention is entitled " Certain improve- 
" ments in the covering or plating with silver various metals and 
" metallic alloys." 

The improvements consist " in the use and application of either 
" of the two carbonates of ammonia (namely, the sesquicarbonate 
" and the bicarbonate) as one of the ingredients in the mixtures or 
" compounds employed for covering or plating with silver various 
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metals and metallic alloys by the action of electricity/' " By the 

use of the said carbonates the silver so deposited, and ooniti- 

*' tuting such covering or plating, has not a crystalline character, 

" and is firmly adherent to the surface of the metaL" To coat or 

plate common German silver a solution containing bicarbonate 

of ammonia and sulphate of silver is used ; but for plating on 

copper or on good German silver the solution consists of a mixture 

of bicarbonate of ammonia with cyanide of silver. In using these 

solutions an anode of zinc is employed. 

[Priuted, id. See London Journal (Newton's), voL 22 {conjoined teriee), 
p. 458 ; also llccord of Patent Inventions, vol. 1, p. 373.] 

A.D. 1842, August L— N° 9431. 

WOOLRICH, John Stephen. — " Improvements in coating 
'' with metal the surface of articles formed of metal or metallic 
" alloys." 

These improvements consist " in the employment of a magnetic 
*' apparatus in combination with metallic solutions." 

The " magnetic apparatus " consists of a magneto-electric ma- 
chine, in which a horseshoe-formed armature revolves in front of 
a fixed horseshoe permanent magnet. A "dividor," or cylindrical 
commutator, is used to enable all the currents to flow in one 
direction. 

The silvering solution consists of sulphite of silver dissolved in 

excess of sulphite of potash ; oxide of gold dissolved in excess of 

sulphite of potash forms the '' gilding liquor ;" and carbonate of 

copper dissolved in excess of sulphite of potash constitutes the 

" coppering liquor," 

[Printed, lOd, See Repertory of Arts, vol. 1 (enlarffed series), p. 210 ; London 
^oumsii (Newton's) t vol. 22 (conjoined series), p. 460 ; and Mechanics' 
Magazine, vol. 38, p. 145.1 

A.D. 1842, August 10.--N« 9441. 

STURGES, Richard Ford. — " A certain improvement in the 
" manufacture of Britannia metal and plated wares" 

This invention " relates to those articles which are or may be 
" made of the alloy commonly called Britannia metal, or of other 
" metals or alloys, coated or covered with silver, such as tea 
** and coffee services, urns, candlesticks, trays, waiters, &c," 

This invention " consists of preparing the entire exterwil sutfcuc^^ 
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of all such articles as are or or may be made of Britannia metal 
or plated metal, in such a manner that they present the appear- 
ance commonly called by the names ' frosted, ' ' grassed, * 
* matted/ and ' dead/ instead of the usual polish or burnish, 
** and do not require finishing by bufiSng, handing, or burnishing/' 
This appearance may be produced in various ways ; the mode pre- 
ferred " is by means of dies.*' 

The surfaces of articles thus prepared *' require no other finishing 
'' than washing either with soap and water, or with sand or 
whiting and water, or with alkalies or acids dissolved in water; 
and when, by use or otherwise, such articles have become 
tarnished or discolored, they may be restored to the original 
'' appearance by washing with soap and water/' 
. [Printed, 8d.] 

A.D. 1842, November 25.— N» 9628. 

TALBOT, William Hbnrt Fox. — 1st. "Preparing the sur- 
*' face of metallic articles intended to be gilt" by first covering 
them with a thin coating of silver. " A weak solution of silver in 
hyposulphite of soda" may be used as the dipping liquid. 
2nd. " Preparing the surface of articles intended to foe gilt or 
silvered, by causing them to give off hydrogen." Fof thli, 
purpose the cleaned article is attached to the negative pole of a 
voltaic battexy, and plunged into any liquid that does not contain 
metal in solution, the positive pole being also immersed in i^e 
said liquid; the article is then immediately submitted to the 
action of the gilding or silvering solution, and washed in pure 
water« By the repetition of this process the thickness of the gold 
or silver coating may be increased. 

drd. "Employing a mixed solution of gold and one of the 
baser metids (with the exception of mercury) for the purpose of 
gilding metallic articles." A solution containing chloride of 
gold and hydriodate of zinc is preferred. 

4th. " Using a solution of chloride of gold, mixed with a solu- 
" tion of boracic acid, for the purpose of gilding articles of brass 
** or other metal." 

5th. Nitrate of mercury, in solution, is used to brighten imper- 
fectly gilt articles ; the excess of mercury is then removed " by 
" voltaic action." 
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6tli. " Coaimg articles with a thick coating of gold or silTer l^ 
alternately immersing them into difiPerent solutions ; the asaistmg 
solution may he of a different metal, and its action may be increased 
by means of a galvanic current. 

[Printed, 9d. See London Jounuii (JV(nofoM'«), vol. 22 {conScin^d §§ri9§)f 

5. 878 ; Mechanics' Magazine, vol. 39, p. 81 ; and Bngineen' and Arohitecti 
oumal, voL S, p. 868, also vol. 6, p. 808.] 

A.D. 1843, January 21.— N« 9641. 

BLACKWELL, Benjamin Bbunton, and NORRIS, Wil- 

LI AM. — ^This invention ** consists of subjecting iron nails, screws, 

nuts, bolts, and other articles made of iron, to be coated with 

copper by galvanic means, after the articles of iron have been 

first case-hardened, or previously coated with lead or an alloy 

•' of lead." 

The method of case-hardening preferred is as follows : — Att& 

the scale is removed, the articles are placed '' with a portion of 

parings of hoof or horn, or bone dust, in a crucible or iron box 

well luted,'' and subjected to a red heat. " A very thin film of 

" case-hardened siurface " is most conducive to the end in view. 

The method of coating the iron articles with lead, or an alloy of 

lead, is to dip the cleaned articles into the molten metal precisely 

in the same manner " as is known and practised for covering iron 

" with tin." 

" After receiving this first coating, the iron goods are ready to 

** be placed in a solution of copper, and in the circuit of a gal* 

'' vanic battery, to receive a coating of copper ; and it is much 

*' better if the goods be placed in the battery while yet hot from 

** the first operation." 

[Printed, Sd. See Repertory of Arts, voL 8 {enlarged seriee)^ p. 868: London 
Journal {Newton*8), vol. 26 {conjoined series), p. 16; and Mechanics* 
Magazine, vol. 42, p. 108.] 

A.D. 1843, May 4.— N« 9720. 

MOREWOOD, Edmund, and ROGERS, Gbobgb.— " Improved 
** processes for coating metals." 

The articles to be coated are first tinned by means of a solution 
of a salt of tin, then immersed into the molten metal of whidi the 
final coating is to consist, for example, tin, lead» zinc, or their 
alloys. 

A tank containing a weak solution of chloride of tin is 
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sprinkled with granulated zinc, so that the bottom of the said 
tank is covered therewith. If plates have to be coated, alternate 
layers of plates and granulated zinc are placed in the tank. 
After some time, according to the strength and temperature of the 
solution, the work is perfectly tinned, and may then be removed to 
the bath of molten metaJ. 

In the vessel of molten metal '* a pair of rollers, together with a 
" back roller," is constantly kept revolving. The effect of this 
arrangement is, that when a plate is introduced into the molten 
metal, between the pair of rollers, it is d^a^vn forward by their 
revolution; it then falls upon the back roller, and ''is so far 
** curved that its end finds its way out at the surface of the molten 
*^ metal." It is then taken hold of with a pair of tongs, and 
drawn out of the bath. '' In place of using two rollers, as above 
" explained, one roller, or simply a bar may be used for causing 
** the plates as they are introduced below the metal to be insured 
*^ descending to the same extent below the molten metal." 

Oil or fatty matter, in combination with chloride of zinc and 
sal ammonia^;, is used to cover the surface of the molten metal. 

[Printed, 1*. See Repertory of Arts, vol. 2 {enla/raed series), p. 353 ; London 
Journal {Newton*8), vo). 26 {conjoined series), p. 37 ; and Mechanics' 
Magazine, vol. 38, p. 369.] 

A.D. 1843, May 25.--N« 9741. 

POOLE, Moses {a communication). — "Improvements in the 
" deposition of certain metals, and in apparatus connected there- 
" with." 

Silver solutions, — Carbonate of soda and carbonate of silver arc 
added to a dilute solution of hyposulphite of soda or potash. In 
working this .solution, free hyposulphite and carbonate of soda 
are added from time to time. 

Another solution may be prepared by boiling the above- 
described solution "for one hour; during which time, a portion of 
" silver is precipitated and the hyposulphite changes, forming a 
" new and distinct salt." 

Gold solution, — "Tlie gold" is precipitated by "liquor ammo- 
" niac " from a solution of gold in nitro-muriatic acid ; the pre- 
cipitate thus obtained is dissolved in a solution of hyposulphite 
of soda (or potash) by boiling. 

Copper solution, — Carbonate of copper is dissolved in distilled 
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water containing certain proportions of hyposulphite of soda (or 

potash) and carbonate of soda. 

All the above-mentioned solutions are to be worked by means 

tf electric force. 

A thermo-electric battery is described in the Specification and 

Bh)wn in the Drawings^ consisting of alternations of German silver 

and iron rods. This battery may be used in connection with the 

abovs-described or other solutions. 

[Irinted, Bd. See Eepertory of Arts, vol. 3 {enlarged series), p. 6; London 
Toumal (Netoton's), vol. 24 {conjoined series), p. 14 ; and Meohanics' 
Hagazine, vol. 40, p. 14.] 

A.D. 1843, June 15.— N« 9786. 

BARRATT, Oglethorpe Wakelin. — " Certain improvements 
" in gilding, platings and coating various metallic siurfaces.'' 

Ist. — A voltaic apparatus applicable to the deposition of metals. 
Lead is the positive metal, carbon the negative element, and a 
solution of chloride of sodium the exciting liquid. 

Another battery is formed with zinc, carbon, and water. Plum- 
bago crucibles are preferred as negative elements. 

2nd. — " Obtaining electricity continuously from the magnet." 
Any number of fixed magnets are connected by means of iron 
wire, the south pole of the first to the north pole of the second, 
" the south pole of the second to the north pole of the third, and 
** 80 on, to any number that it may be necessary to use." The 
work to be coated is suspended in the decomposition vessel from 
a copper wire attached to the north pole of the first magnet ; an 
iron wire attached to the south pole of the last magnet carries the 
supply metal in the decomposition vessel. The wires at the north 
poles are placed at the ends of the magnets, but those at the south 
poles are placed some distance from the ends, according to the 
power required. 

3rd. — " The dissolving of the metals." The solvent solution 
contains nitrate of potash, chloride of sodium, and sulphate of 
alumina and potash; the metal to be electro-deposited is dissolved 
in this solution by electrolysis. Chloride of sodium, hyposul- 
phite of soda, or cyanide of potassium may be used to dissolve 
silver in. Chloride of sodium and boracic acid, or chloride of 
sodium and tartaric acid, may be used as solvent solutions. 

[Printed, 4d, See London Journal {Newton's), vol. 24 {conjoined seriasX 
P.28.J 
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A.D. 1844, Febraary 21.— N« 10,063. 

PARKES, Alexander. — *' Improvements in the manufactuK •£ 
" certain alloys or combinations of metals, and in depositing 
'^ certain metids.'' 

[No Si)eoifleation enrolled.] 

A.D. 1844, June 8.— N» 10,222. 

MOREWpOD, Edmund, and ROGERS, George.— " Improve- 

" ments in coating iron with other metals." 

1st. Coating articles of cast iron with tin or other metal, by 

casting the said articles ''in metal moulds," and then coating 

them *' with molten metal." 

2nd. "A mode of treating articles of iron before submitting 

'f them to molten metal to be coated." The said articles are 

dried " in an atmosphere of vapour, such as will exclude as mudi 

" as possible the presence of atmospheric air." An iron trough, 

-containing suitable racks to receive the articles, has a layer of sal 

ammoniac placed at the bottom ; when the sal ammoniac is heated 

(by means of a fire under the trough), it gives off vapour, '' so as 

'' to fill the trough to the exclusion of the atmosphere;" the 

before-mentioned articles are then placed in the trough to dry. ■ 

3rd. A mode of treating waste tin. The waste tin from the 

tinning bath has the tallow removed from it, by being heated to a 

dull red heat. It is then converted into chloride of tin by the 

action of muriatic acid. '* Other salts of tin may also be made by 

" treating the tin in a similar way with other adds." 

.4th. " Coating sheets of iron with lead or suitable aUpys of 

lead^ but in the case of tin not alloyed to a greats extent with 

tin than fifteen per cent., by employing a flux containing sal 

ammoniac or chloride of zinc, without oil or fatty matters, and 

" further by employing for the same purpose a flux contain" 

[containing?] ''any other suitable metallic salt, as chloride of 

« tin." 

5th. The application of '' an after coating of lead or suitable * alloys 

** of lead, but if with tin, to an extent not greater than ten per 

" cent.,^' " to iron with or without a first coating of other metal, but 

" previously coated with alnc, or an alloy of zinc." 

[Printed, 4cL See Bepertorv of Arts, vol. 6 {enlarged seriet), p. 87 s also 
Fi^gineen* and Arcmtects Journal, vol. 8, p. 81.] 
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A.D. 1844, July 31.— N° 10,282. 

lONTAINEMOREAU, Pierre Armand le Comte de (a 
cCfrununication), — " Certain improvements for coating or covering 
" 3ietals and alloys of metals." 

let. To scour and clean the articles to be coated. This operation 
'* is effected by a prolonged immersion of the pieces in a conoen- 
" inked solution of the carbonated residuum of cyanuret' of 
" potassium, in which they are well scrubbed and brushed." 

2nd, ''The process of preparing certain metallic salts." A 

salt of copper and prussiate of potash " is obtained, by mixing 
a solution of sulphate of copper with a solution of prussiate of 
potash in certain proportions, and whilst warm; the' mixture is 
then stirred " until it becomes a thick red paste." A *' salt coin- 
'^ pounded of copper and cyanuret of potassium" is obtained, by 
mixing a solution of sulphate of copper with ''a concentrated 
" solution of the carbonated residuum of cyanuret of potassium ; " 
on stirring the solution, it becomes a greenish grey paste. 

drd. The process of preparing the electro-depositing solutions. 
The first solution consists of a solution " of the salt compounded 
" of copper and sulphate of potash" [prussiate of potash?] 
" before described," in a solution of cyanuret of potassium. The 
eecond solution consists of either of the metallic salts described 
in the 2nd improvement, dissolved in a solution of prussiate 
of potash. The third solution is composed of a solution of 
sulphate of copper, to which sulphuric acid is added. The fourth 
solution consists of a mixture of cyanuret of potassium and 
sulphate of zinc solutions, to which is added a certain proportion 

of the double salt of copper before described." 

4th. ''Immersion in these baths with the application of a 

galvanic current." Either the first or second (alkaline) baths 
described under the head of the 3rd improvement, when used in 
connection with a galvanic current, gives a " brilliant red " copper. 
Immersion of the articles to be coated in the third (or acid) bath 
is necessary, in order to increase the thickness of the coating 
obtained in the alkaline bath. The fourth bath is used to give a 
coating of " yellow copper." 

In carrying out this invention, articles of cast or wrought iron 
are slightly tinned or zinced, " before proceeding to obtain either 
" a red or yellow copper coating," 

[Printed, 4d.J 
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A.D. 1844, October 29.— N« 10,366. 

PARKES, Albxandbr.— The title is "Improvements in the 
" manufacture of certain alloys or combinations of metals^ and in 
'* depositing certain metals." 

The first five heads of this invention relate to the production of 
*' white or pale-coloured alloys, applicable to various useful 
" purposes." 
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The sixth head of the invention relates to " the depositing of 
metals by employing a salt or salts of the metal intended to be 
deposited (rendered liquid by heat) together or in connection 
** with electric currents." The iodide, chloride, or phosphate of 
the metal to be deposited is used, either alone or combined with 
other salts, as the iodide of potassimn or sodium. 

[Printed, 4t2. See Repertory of Arts, vol. 6 {enlarged series) ti^. 32 ; London 
Journal (Netoton's), voL 9B6 {conjoined series) , p. 378 ; Mechanics' Ma- 
gazine, vol. 43, p. 58 ; and Engineers' and Architects' Journal, vol. 8, 
P.264.J 



A.D. 1845, October 9.— N« 10,859. 

MOREWOOD, Edmund, and ROGERS, George.— "Improve- 
" ments in the manufacture of iron into sheets, plates, or other 
'* forms, in coating iron, and in preparing iron for coating and 
" other purposes." 

The first two parts of this invention relate to the manu&cture 
of sheet iron. 

3rd. " Coating iron with copper or alloys of copper." The iron 
article (prepared as set forth under the 4th head) is immersed 
into the melted metal and withdrawn gently there&om when it has 
acquired the temperature of the molten metal. It is essential 
that the operation should be aided by a flux covering the melted 
metal, through which the articles are immersed into the fused 
metal. The flux preferred is chloride of manganese. This pro- 
cess is particularly appUcable to coating iron with '* copper, or 
'^ the alloys of copper, with tin, zinc, antimony, or bismuth." 
4th. " Preparing iron for coating with copper, or the aUoys of 
copper, with tin, zinc, bismuth, or antimony." Before intro- 
ducing the iron into the fused metal it is dipped ''into a strong 
'' or saturated solution of sal ammoniac or borax." 
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6th. "Preparing wrought iron for making ridges and angle 
" capi of roofs." 
CFriiited,l#.7</.] 

In a Disclaimer enrolled April 9th, 186K, Mellor Hetherington 
(tbe assignee of Messrs. Morewood and Rogers), disclaims the 
whele of the above Specification, except the second part. 
[Printed, Sd.] 

A.D. 1846, October 9.— N» 10,860. 

PARKES, Albxandbr. — '' Improvements in coating or covering 
" certain metals with other metals and metallic alloys, and for 
'' ornamenting the surfaces of various metallic articles." 

The improvements in embellishing metals consist : — 

1st. " In the production of a gold design upon a silver or other 
" metal surface." The required design is printed in any suitable 
stopping varnish, and the said printed design is gently rubbed on 
or in the article to be embellished ; the gold design may be given 
to the said article (when the varnish is dry) ''by any known 
" electro ])roceBS of gilding." Finally, the stopping-out vamish 
is removed by suitable solvents. 

2nd. A silver design u|>on a metal surface is effected in a similar 
manner to the process employed in the Ist improvement. 

drd. A black or bronze design is produced by using (instead 
of the gold or silver solution) a solution that contains muriate of 
ammonia, sulphate of copper, and distilled vinegar. 

The " improvements in coating, &c. metals are comprised under 
" the two following heads ": — 

1st. ''In coating iron with the following metals and alloys of 
" metal, viz^ with zinc, copper, lead, tin, and with copper and 
" zinc in alloy, copper, nickel, and zinc in alloy, copper, ^silver, 
" nickel, and zinc in alloy, copper and tin in alloy, copper, zinc, 
'* and tin in alloy, copper, lead, and zinc in alloy, and antimony 
'* in alloy with tin, zinc, or lead, or either of them." 

2nd. " In coating copper and alloys of copper with lead, zinc, 
'* and tin." 

"In using any of the above metals or alloys of metals for 
" coating iron or copper and its alloys," they are employed " in a 
" fiised state," with " a large body of the substances herein-sfUK 
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/^ directed to be used for fluxes also in a fiised state; and Abating 
" upon the surfeu^e of the metab." • 

TTie following salts are employed as fluxes t—^'^TOe chlorides of 
*' the earths and metals ; the fluorides of the earths and metals ; 

. '' the borates of the earths and metals ; the barites of the earths 

/^ and metals; the cyanides of the earths and metals; the 
" phosphates of the earths and metals. Certain proportions of 
some of these substances are used to each metal or alloy; each 
metal or alloy having its own proportion and ingredients. 

Before using the above salts or compounds of salts as fluxes, 
they are fused so as to drive off their water of crystallizatiion, 

'' In coating articles by this process, they are cleaned, kept 
**^ immersied in a solution of some neutral chloride of an earth 
'* or metal," immersed into the bath of molten metal, and then 
plunged ''into a saturated solution of chloride of lime or chloride 

** of zinc, or other suitable neutral salt." 

..■,.. 

. _ [Printed, 4d, See Repertory of Arts, vol. 7 {enlarged series), p. 858.] 

A.D. 1846, January 29.— N^ 11,065. 

• HOWELLy George. — ^This invention "relates to the coveriflg or 
" coating with platinum the surface of articles bf cc^per bir'copper 
** alloys, or iron wrought or cast." 

A solution for electro- depositing reguline platinum is prepared 
in "ttie following manner :— A solution of oxalic acid is added to 
a solution containing precipitated bichloride' of platinum and 
potassium ; a certain amount of caustic potash mixed with the 
^ution thus obtained renders it fit for use. " Instead of oxalic 
" acid other substances, as tartaric, citric, and acetic acids, acid 
*' oxalate of potash, and acid tartrate of potash, may be employed 
" to make the solution of the salt of platinum." The bichloride 
of platiniun and sodium may be substituted for the bichloride of 
platinum and potassium, in the above-described solution. 

It is observable that this solution is worked by means df a 
galvanic battery and platinum anode, and not by the supply of 
a salt of platinum from time to time. 

[Printed, 3d* See Patent Journal, vol. 1, p. 179.] 
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A,D. 1846, February 11.— NM 1,083. 

SMITH, Andbbw.— The title of this invention is "Improve- 
'* jneuts in coating or covering metals for the purpose of prfr- 
*• venting ozi<)ation," 

This invention ''relates to that process of coating m^tale 
*' whereby the articles to be preserved from oxidation are plunged 
'* into a bath of molten zinc, and there receive a coating of that 
'* metal." 

The '' improvements consist in fL new mode of transmitting heat 
'* (from the furnace employed for melting the metal) to the vessel 
'' which conliains the. sine." 

Accordu[\g to the ordinary method of heating the zinc bath 
'* the flame of the fire is made to play round the sides " of the 
vessel containing the zinc, and the molten zinc is in absolute 
contact with the iron vessel in which it is contained. '' Besides 
'' the great loss of heat which is thus occasioned, the direct 
*' action of the fire upon the iron pan, or the galvanic action of 
'' the zinc, quickly destroys that vessel, aud the zinc contained 
'* therein is frequently injured by being birnit." 

To remedy the above-described defects, the vessel containing 
the zinc is placed within an outer pan, the bottom and sides of 
which are surrounded by the furnace ; into the space between the 
two vessels a bath of lead, or tin, or of any metal that melta at 
a lower degree of heat than zinc, is placed, thus preserving, the 
molten zinc at a uniform temperature. The inner sur&ce of the 
pan that contains the zinc is lined with fire-clay or fire-brick, ^^ to 
*' prevent the action of the zinc upon the pan.'^ 

[Printed, M. 8ee London Journal {Newton' b)^ vol. 29 (conjoined mHm), 
p. 319 ; Artizan, vol. 6, p. 158 ; and Engineers' and Architects' Journal, 
voL 10, p. 26.] 

A.D. 1846, December 12.— N« 11,448. • . 

PIAGET, Louis Hypolitb, and DU BOIS, Philip Henky.— 
This invention is entitled "Improvements in producing oma» 
'* mental metal surfaces," and it relates to depositing metals upon 
metals. 

The improvements are as follows ; — 

A single cell arrangement for electrotyping. 

A silvering solution. — Sulphate of ^oda.^ ^'d£\^csttss^ ^i ^^^^'ws^ 
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carbonate of silver are mixed^ in certain proportions, with water ; 
this solution may be used by immersion. When electric force is 
used the proportions are different; it is preferred to use a battery 
composed of carbon, dilute nitric acid, dilute sulphuric add con- 
taining salt, and amalgamated zinc ; a platinum wire constitutes 
the positive pole. 

An electro-gilding solution. — An aqueous solution is made of 
phosphate of soda, sulphate of soda, and chloride of gold. 

Gilding by immersion. — ^The bath contains pyrophosphate of 
potash and chloride of gold. 

" An electrotype model plate " is prepared for gilding or silvering 
by immersion in essence of turpentine, washing, brushing, immer- 
sion in dilute nitric acid, dipping in cold water, brushing with 
rouge, immersion in human urine, and, finally, in cold water. 

[Printed, lOd. See Itepertory of Arts, vol. 10 (enlarged series) tjo, 83; 
London Journal {Newton's), vol. 80 (conjoined series) , p. 417 ; Patent 
Journal, vol. 2, p. 886 ; and Engineers* and Architects' Journal, vol. 10, 
p. 292.] 



A.D. 1846, December 7.— N° 11,476. 

MOREWOOD, Edmund, and ROGERS, George. — 1st. 
" Coating iron with a peculiar alloy of tin and zinc." The ope- 
ration is performed by immersing the articles into a bath of the 
molten metal, the surface of the molten metal being covered with 
sal ammoniac ; instead of this alloy, an alloy of lead, zinc, and 
tin may be used. 

2nd. " Coating iron with a product of zinc, which results from 
" carrying on the process of coating iron with zinc." This product 
(which is difficult of fusion) is melted " in a wrought-iron vessel or 
" in a reverberatory furnace ;" chloride of manganese is employed as 
a flux on the surface, and the articles are immersed into a bath of 
the molten metal. The bath may consist of an alloy composed of 
the above-mentioned product together with certain proportions 
of lead and antimony, or ordinary zinc may be alloyed with lead 
and antimony to form a bath. 

3rd. " Subjecting coated sheets of metal to pressure, in order 
" to equalize the coating thereon." Rollers are employed, " re- 
" volving in a flux kept heated to a rather lower degree of heat 
" than the melting point of the coating metal." 

4th. " Preparing iron for coating," by causing it " to be acted 
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'* on by the vapour of muriatic acid (or of other matter to 
'/ prevent or dissolve oxide) confined above the metal bath." 
, 5th. ''A mode of preparing sheet iron into corrugations by 
'* stamping or pressiure." 

[Printed, 9d, See Repertory of Arts, vol. 11 (enlarff^ aeries), ji, 169 ; London 
Journal {Netotan'e), vol. 82 (conjoined eeries), p. 18 ; andl'atout Journal, 
Tol. 3, p. 60 J 



A.D. 1847, March 23.— N° 11,632. 

LYONS, Morris, and MILLWARD, William.— 1st. "Ma- 
'' nufacturing alloys of copper with platiina and palladium.'* 

2nd. '' Improvements in the solutions employed when depo- 
" siting metals by means of electric currents." Bi<sulphuret of 
carbon is added, in certain proportions, to the electro-depositing 
solution. This addition, properly performed, and made from time 
to time, causes the deposited metal to be bright, instead of crys- 
talline, as is ordinarily the case ; an improved dead deposit may 
be obtained by the use of a larger proportion of bisulphuret of 
carbon. The solutions preferred are those formed by the solution 
of a salt or oxide of the metal to be deposited in a solution of 
cyanide of potassium or sodium. 

3rd. ^' Producing designs, sunk and in relief, in certain metals, 
** when using deposition of metals for such purposes." 

To operate " on copper or alloys of that metal :"— The surface 
is electro-silvered, the design drawn thereon with copal varnish, 
and the silver removed from the unprotected parts by electro- 
etching in a solution of cyanide of potassium ; a relief engraving 
is finally produced by the immersion of the said surface in an 
etching liquid composed of nitric acid and nitrate of silver. To 
produce a sunken design, it is drawn on the copper surface in 
copal varnish ; the other portions of the surface are then electro- 
coated with silver, and the varnish is washed off with turpentine; 
the article is then etched in a nitrate of silver solution till the 
desired depth has been obtained. Gold or iron may be used as 
the protecting metal instead of silver. A solution of sulphate of 
silver, nitric acid, or perchloride of iron may be used as the etching 
liquid instead of a solution of nitrate of silver. 

To operate on " iron, steel, Britannia metal, type metal, and 
'* zinc :" — ^The article is electro-coated with copper (by means of a 
solution of copper in cyanide of potassium^) t\i<&d&^\^^3»;!«rci>'v^ 
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the protectiye coating removed by electro-etciiing' with a solution 

of cyanide of potassium; the design is then further raised by 

immersion of the article in a solution of sulphate or nitrate of 

copper. A sunk design is produced by using the aboy&*mentioiied 

materials in a similar way to that set forth for operating on copper 

and its alloys. The same process as that described for copper and 

its alloys may be used^ but the above is preferred. 

To operate '' on surfeu^es of gold, silver, or copper or the alloys 

*' of either of these metals :" — ^The protective coating is of iron, 

electro-deposited from a solution of muriate or sulphate of iron^ 

and the solvent solution is muriatic or sulphuric acid ; the etehing 

is deepened (after the iron has been dissolved off) by means of a 

cyanide of potassiiun solution in connection with electric force. 

. -.' [Printed, 4d, See Bepertory of Arts, vol. 11 (enlarged eeriee), p. 118 ; ailflo 
Patent Journal, vol. 8, p. 482.] 

A.D. 1847, September 30.— N* 11,878. 

DE LA SALZEDE, Charles. — " Improvements in brassing and 
'' bronzing the surfaces of steel, iron, zinc, lead, and tin." 

This invention relates to electro-depositing brass and bronze. 

The electro-brassing bath contains certain proportions of sub- 
earbonate of potash, chloride of copper, sulphate of zinc, " azotate 
" of ammonia," and cyanide of potassium : the same bath with 
different proportions of chloride of tin (instead of sulphate of zinc) 
and of chloride of copper is used to deposit bronze. 

Another electro-brassing bath contains certain proportions of 
sub-carbonate of potash, chloride of copper, sulphate of zinc, and 
cyanide of potassium; by substituting certain proportions of 
chloride of tin for those of sulphate of zinc, this bath becomes an 
electro-bronzing bath. 

London 
Journal, 




A.D. 1847, November 4.— N« 11,943. 

DU MOTAY, Cypribn Maris Tbssi]^. — " Producing incrus- 
" ted or damaskene work " by " depositing metals, or alloys of 
metals, upon various substances." 
The invention is treated of under the following heads :-^ 
Ist Except in the cases mentioned under the 11th and 12tii 
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heads^ the design is first formed on the body of the article to be ' 
ornamented by any of the usual means. When the design is pro- 
duced by etching, those parts not to be acted upon are protected 
by a suitable varnish (see 4th head for instance) ; the varnish may 
either be spread over the whole surface and cut away to form the 
design^ or it may be simply applied by a brush where it is re- 
quired. 

2nd. To inlay with one metal. The metal is deposited td the 
depth of the hollow parts of the design and *' the damaskened sor- 
" faces are laid bare " by removing the superfluous metal. 

3rd. Inlaid work may be produced by successively depositing 
various thicknesses of various metals upon a given intaglio de- 
sign ; the superfluous metal is then removed, thus forming the 
pattern. 

4th. The raised parts of the design are coated with a ''reserve/' 
the intaglio parts are filled up by metallic deposition, and, finally, 
the " reserve " is cleaned o£P and the superfluous metal removed. 
The reserves are, '' copal or oil varnish, mixed with minium, 
" cinnabar, pure baryte, or gamboge ;" printing ink ; and *' as- 
'' phalte or bitumen dissolved in essence of turpentine." 

5th. To damaskene in several metals by means of "reserves.'' 
The design is produced of the same depth or of the same height 
throughout ; a " reserve " is used to protect all those parts that are 
not intended to receive the first deposit ; when the deposit is made 
the '' reserve " is removed, and those parts are protected that are 
not intended to be coated with the second metal ; the second 
metal is then deposited, and this sequence of processes is continued 
until all parts of the design are finished in the desired manner. 

6th. If the intaglio or relief of the design is of difiPerent depths 
no *' reserves " need be used. The shallowest part of the device is 
filled up with the first metal, the next shallowest part with the 
second metal, and so on until the whole of the device is com- 
pleted. 

7th. To produce designs in relief by filling up devices in intaglio. 
The raised parts are protected and the metal is deposited thick 
enough to form the required designs. 

8th. Inlaid work in one metal is produced by taking a flat piece 
of electro-coated metal, stamping a design upon it and removing 
the superfluous metal. 

9th. Inlayings in several metals. A flat piece oi'ai^t^\A& ^i«^^se^ 
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coats of different metals ^ivento it ; it is then stamped to a suitable 
depth in different parts of the pattern^ and the whole is ground 
level. 

10th. Double-faced damaskenes are produced bj stamping* i!\xe 
design upon a thin plate ; the plate is then coated with metal ; On 
both sides being levelled, a design in a different metal will appear 
on each side. 

11th. A design in two metals is produced by depositing o^e 
metal on all the unprotected parts, cleaning off the reserve, and de- 
positing the other metal on the remaining portions of the design. 

12th. Double-feused designs, visible in the same metal on both 
sides> are produced by depositing two metals on the same founda- 
tion plate, as in the 11th head, but detaching them from the foun- 
dation plate when finished. 

Idth. This process consists in applying a plate with the 
design stamped through it, to a foundation plate, and filling 
it up suitably with various metals ; it is then detached from the 
foundation plate. 

14th. Producing devices upon non-metallic surfaces: 

16th. Metallic devices for inlaying in wood by the usual means. 
A sheet of metal with coatings of various thicknesses, of various 
metals, is cut in cross section ; the shape of the cross section of 
the metal determines the device. 

In the above-described processes the coatings may either be 
given by electro-deposition or by immersion in an aqueous me- 
tallic solution. 

[Printed, 6d. See Repertory of Arts, vol. 12 (enlarged series), pp. W & 
186 ; liondon Journal (Newton's), vol. 32 (conjoined series), p. 369 ; and 
Engineers' and Architects' Journal, vol. 11, p. 217.] 

A.D. 1847, November 18.-N<> 11,971. 

PARKES, Alexander. — Ist. " Improvements in the manufac- 

" ture of lead." 
2nd. " Improvements in the manufacture of copper, silver, and 

« gold." 
3rd. " Improvements in the manufacture of iron." 
4th. " Improvements in the manufacture of manganese." 
5th. ** Improvements in coating iron and steel with copper and 

" its alloys." The inventor states : — " I melt copper or its alloys, 

'^ and J 4dd thereto common salt (muriate of soda) in sufficient 
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" quantity to form a fused flux of three or more incheB in depth 
'* over the surftu^e. The iron or steel being first cleaned, as is 
" well understood, is then dried and immersed, as heretofore 
" practised." 

[Printed, 4(1. See Bepertory of Arts, voL 12 (enlarged series) , p. 191.] 

A.D. 1848, April 27.— N» 12,142. 

PARKES, Alexandbr. — The title of this invention is "Im- 
'* provements in the manufacture of metals, and in coating 
« metals." 

The improvements in the manufacture of metals consist *' in 
** separating copper and some other metals from their sulphuretted 
" ores into the state known by copper smelters as regulus or 
'' coarse metal," " and also in obtaining the metals by one process 
** or operation of melting from a regulus br other sulphuret of a 
^ metal." 

In relation to coating metals, the inventor states : — "My im- 
*^ provements in coating metals apply to iron and steel, and oon- 
** sist in the use of an alloy composed of about nine parts lead, 
** and about three parts antimony, or of about nine parts lead, 

about one of tin, and about one of antimony, and I fuse these 

alloys in a convenient vessel, and keep them in a melted state 
** under a flux composed of chloride of barium or of sodimn, or 
*' of the two combined, and I prefer to have such flux of con- 
" siderable depth upon the melted alloy. In order to coat there- 
" with I first carefully clean the articles, as is well understood, and 
** immerse tliem in the melted metals till the desired coating is 
" obtained." 

[Printed, 3d. See London Journal (Netoton^s), vol. 38 {conjoined series), 
p. 832 ; Repertory of Arts, vol. 14 (enlarged series), p. 19 ; Artizan, 
vol. 7, p. 106 ; and Patent Journal, voL 6, p. 87.] 

A.D. 1849, March 14.— N^ 12,523. 

FONTAINEMOREAU, Peter Armand le Comte de (a ctm- 
munication). — Coating metallic and other bodies with metals by 
means of aqueous solutions of certain salts. 

1st solution. Most applicable to gilding silver. The precipitate 
caused by adding a saponaceous solution of " Gayac pitdh " to 
chloride of gold is dissolved in a solution containing caustic potash 
or caustic soda. 
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2nd solution. Most applicable to gilding bronze. It contains 
a s&H of gold^ caustic potash or soda, sulphate of potash or soda» 
and sugar. 

3rd solution. ''For platining metals and alloys of metals.'* 
Bichloride of platinum and potassium is dissolved in phosphate 
of potash or soda. 

4th solution. Applicable to silvering. This solution contains 
carbonate of silver^ carbonate of ammonium, and carbonate oi 
soda or potash.. 

5th solution. A coppering solution. Carbonate of copper is 
dissolved in a solution of bicarbonate of soda or potash. 

6th solution. Another coppering solution. Cyanide of cpppor 
is dissolved in cyanide of potassium, and an excess of cyanide of 
potassium added thereto. 

7th solution. For brassing. Carbonate of zinc is dissolved Iq 
carbonate of ammonium. Either the fifth or sixth solution is 
mixed with this solution to produce a fit compound for electro- 
brassing. , . . „ 

8th solution. A tinning bath. Chloride of tin is dissolved in 
caustic potash or soda, and an excess of caustic potash or soda 
added thereto. 

9th solution. A bath for coating with lead. This is prepared 
in a similar manner '* to the preparation of the tin bath herein* 
" before described," litharge being used instead of chloride of 
" tin." 

In electro-depositing lead or tin upon zinc or iron, or tin or 
brass upon lead, an intermediate coat of copper or brass is deposited 
before depositing the final coating. 

All the above-described solutions are used for depositing their 
respective metals by means of electric force. 

10th solution. " For coppering on zinc." A solution containing 
'' borric acid" [boracic acid?] and ammonia is supersaturated 
with hydrated oxide of copper. 

. 11th solution. For coppering. This solution consists of am* 
monio-sulphate of copper. 

12th solution. " For brass coating." Ammonia is " saturated 
'* with chloride of copper in a state of powder." 

I3th solution. '' For coppering zinc and tin." ''A solution of 
" very concentrated sulphate of copper," to which is added " a 
" jsmaJH Quantify of sulphuric add." 
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The 10th, nth, 12th^ and 13th solutions are used without the 

asaistanoe of a galvanic battery for coating bj immersioD only. 

[Printed^ ^d. See Mechanics' Hagasine, voL 61, p. 284 ; also Plitent Journal, 
Tol. 9, p. 66.] 

A.D. 1849, March 19.— N« 12,526. 

RUSSELL. Thomas Henry, and WOOLRICH, John 
Stephen. — 1st. ''The application of cadmium and its alloys for 
** coating the surfaces of iron and certain other metals and alloys 
'* of metals, either for the purpose of affording protection from 
'' decay or as a superior coating." 

One method is by means of electro-deposition. A precipitate 
is obtuned by adding carbonate of soda to a solution of cadmium 
in nitric acid. The depositing solution consists of a solution of 
the above-mentioned precipitate in cyanide of potassium ; an excess 
of cyanide of potassium is then added. In depositing alloys of 
cadmium '* the cyanide of potassium should not be in any great 
*' excess." 

Another method is by '' dipping the metals into a melted bath 
'' of the coating metal." It is, in this case, preferred to alloy the 
cadmium with tin or zinc. " The melted alloy should be covered 
with a layer of melted fat, to prevent contact of air. The 
cleaned metal to be coated is first dipped into a saturated solu- 
tion of chloride of zinc, and then put into the melted metal and 
*' well stirred about until it is coated." 

Another method " consists of applying cadmium or its alloys as 
" a means of preserving iron and other metals, by applying such 
'' metal in contact, by mechanical or other means, in Uke manner 
" to what zinc has heretofore been applied." 

2nd. Electro-depositing ''copper in alloy with other metals." 
Hie solution is prepared by dissolving certain proportions of 
acetate of copper, acetate of zinc, acetate of potash, and benzoate 
of potash in hot water; enough cyanide of potassium is added to 
" dissolve the precipitate, which is caused on adding it," and 
about one-tenth more. 

[Printed, 4d. See Repertory of Arts, vol. 15 {enlarged aeries)^ p. 168 
Mechanics' Magazine, vol. 61, p. 286 ; and Patent Journal, voL 9, p. 70.] 

A.D. 1849, March 26.— N° 12,634. 
PARKES, Albxandee. — 1st. " Coating iron tubes, sheet iron, 
" and other articles manufactured of iron or other metslt^r^ 
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any two or more of the following metals, — copper, silver, tin, 
" bismuth, and lead, — in successive layers, in order to increase 
" the protective powers of such metals.'* For this purpose solu- 
tions of the metals are decomposed by electric agency. 

2nd. *' Improvements in the manufacture of certain metals." 

3rd. '* Improved modes of treating and working certain metals 
" and alloys of metals, and their application to various useful 
" purposes." 

"Combining iron, silver, and nickel, and their alloys, with 
" 'phosphorus." 

" Coating iron, and other metals and alloys, with metals and 
'^ alloys combined with phosphorus, such metals and alloys so 
'' combined melting at a lower heat than the metals to be coated." 
The coating is effected by immersing the cleaned metdls " into the 
" phosphorated compounds when in a melted state." 

Another method ** is to cast a coating of some of the aforesaid 
" phosphurretted compounds upon copper rollers or cylinders, 
" which have been reduced after repeated use, and turning down 
" and upon some manufactured articles of iron and other metal 
" and alloy of metal." 

" Forming alloys with molybdenum, chromium, tungsten, and 
" manganese, with copper and copper and its alloys." 

Printing rolls of iron, brass, or white metal are electro-coppered. 

If the rolls are of iron or white alloy, the solution of copper in 

cyanide of potassium is preferred to be used as the depositing 

bkth. 

tPrinted, 6d. See Repertory of Arts, vol. 14 {enlarged series), p. 381 ; 
MechanicB' Magazine, vol. 61, p. 309 } and Patent Journal, vol. 8, p. 42J 

A.D. 1849, June 7.— N« 12,654. 

SMITH, Stanhope Baynes. — 1st. A solution "for plating 
" either with or without an electrical current" "consists of a 
solution of sulphocyanide of potassium, sodium, ammonia, 
barium, calcium, alumium " [aluminum ?] " strontium, or mag- 
nesium nearly saturated with sulphocyanide of silver or other 
" salt of silver." 

2nd. " Improved methods of bright silvering." For this pur- 
pose any of the following substances are added to the silver solu- 
tion : — " Seliniuret " [selenide ?] " of carbon, iodine, iodide, of 
nitrogen, gun cotton or xyloidine, sulphur salts, sulphuretted 
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" oils, creosote, xanthates, bisulpho-carbonate of oxide of methyle, 

" acetic, hydrochloric, chloroacetic, hydrocyanic, hydrosulphocy- 

** anic, hydrosulphuric, sulphurous, selenious, sulphovinic, tartaric, 

" and xanthic acids." 
3rd. ** Improvements in the manufactiure of articles by electrical 

" deposition." 

Depositing metal both on the exterior and in the interior of a 
mould of fusible alloy, or any other suitable substance, so as to 
produce two articles of different sizes by the use of one mould, 
and afterwards melting out or otherwise removing the said 

" mould from between the said articles." 

" The use of gutta-percha for making moulds." 

" The use of gutta-percha dissolved in oil of turpentine, or any 

*' other suitable solvent, as a varnish to stop out portions of a 

" conducting surface." 

4th. " An improvement in obtaining motive power." 

Another improvement consists in the use of gutta percha as an 

etching ground, either in electric or other etching. 

[Printed, ^. See Mechanics' Magazine, vol. 51, p. 571 ; also Patent Joumsl, 
vol. 8, p. 224.] 

A.D. 1850, March 7.— N** 12,993. 

POMEROY, Ebenezer G.— The title of this invention is "A 
" new and useful process of coating iron and other metals with 
** copper and other metallic substances." 
Process No. 1. — The iron is immersed "in dilute sulphuric 
acid for the purpose of cleansing the surface of the article which 
is to be coated," submitted to a brisk heat, and, when dry, im- 
mersed " in a mixture of clay and water ;" the article is then dried 
again " over a brisk fire, as before, and it will be in a proper con- 
" dition for process No. 2." 

Process No. 2. — ^The iron is dipped into " a suitable bath of 
" melted metal, copper or its alloys." " In the first dipping the 
iron should remain in the bath so long as it will bear it without 
becoming hot short, for (observe) the more the copper penetrates 
the iron upon the first dip the greater will be its toughness and 
strength, and if it be desired to increase the thickness of the 
coating you may make dips in quick succession ; this will of 
" course increase the coating upon the surface." 

[Printed, 3d. See London Journal {Newton* 8)jyo\JSJ {conjoined series) ^i^.Wi ; 
Mechanics' Maf^azine, voL 53, p. 298 •, and Batoat 4Q\atA!^^^^C^.^i^^ 
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A.D. 1850, March 23.— N° 13,020. 

ROSELEUR, Alfred Guillaume. — "Certain improvements 
" in coating or covering metals with tin." 

1st. Coating by immersion. — A boiling solution of ammoniacal 
alum and " protochloride of tin, or othei* salts of the same base," 
is used. This process may be employed " as a means of scouring 
" and cleaning, for it answers admirably for preparing castings of 
" iron and other rough articles to receive the coating of tin 
" obtained by the different processes hereinafter described." 

2nd. Coating " by means of immersion and double affinity." — 
The solution preferred contains certain proportions of bitartrate of 
potash or soda, and " proto-chloride or other salt of tin." This 
solution is worked " by means of the simultaneous presence " of 
zinc, and of the article to be coated. 

3rd. Electro-tinning. — The solution consists of certain propor- 
tions of pyrophosphate of potash or soda, and proto-chloride of 
tin dissolved in water. A tin anode is used with this solution. 

[Printed, 4d. See Mechanics' Magazine, vol. 63, p. 255 ; also Patent Journal, 
vol. 9, p. 296.] 

A.D. 1850, August 9.— N« 13,216. 

STEELE, Joseph. — 1st. Electro-tinning. — ^The aqueous solution 
used contains " common soda," " American " or " Russian " 
potash, caustic potash, cyanide of potassium, acetate of zinc, and 
binoxide of tin. 

2nd. Electro-brassing. — ^The solution contains "American" 
potash, acetate of copper, liquid ammonia, sulphate of zinc, and 
cyanide of potassium. 

Electro-coppering. — The solution is the same as that for electro- 
brassing, except that the sulphate of zinc is omitted. 

Bronzing. — The electro-brassed or electro-coppered articles are 
made to have a bronze appearance by the application of a mix- 
ture containing " sulphureted ammonia," water, red coloring 
matter, French chalk, and plumbago; this mixture is applied 
" with a hair pencil or brush in the usual way." Chrome yellow 
and Prussian blue are the colouring agents in the case of green 
bronze. 

3rd. Electro-gilding. — To make the solution, prussiate of 
potash and carbonate of potash are fused together ; the vitrified 
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mass is then dissolved in water, together with chloride of gold. 
Copper may be added to this solution if a dark gilding is re- 
quired. " A small electrode of zinc, or strip of zinc or copper," 
id used to work this solution. 

4th. Electro-silvering. — The solution is made in a similar way 
to that for electro-gilding, chloride of silver being substituted for 
chloride of gold. " A small electrode, or strip of zinc," is used to 
work this solution. 

[Printed, 4d. See Mechanics* Magazine, vol. 51, p. 134 ; also Patent Journal, 
voL 10, p. 220.] 



A.D. 1850, December 12.— N° 13,401. 

MOREWOOD, Edmund, and ROGERS, George.— 1st. 
Coating zinc with lead. — A quantity of lead is poured into the 
bottom of a flat shallow pan of the size and shape of the sheets it 
is intended to produce. A sufficient quantity of solid zinc is then 
laid upon the lead and allowed to fuse (or molten zinc may be 
poured into the pan), the two metals are allowed to remain in the 
fluid state some little time (to permit them to separate and to be 
skimmed), and the pan with its contents is set aside to cool. When 
the compound slab has cooled to about 300° it may be passed 
through rollers and extended. 

Coating on both sides. — When the above-mentioned slab " has 
" cooled down to a little above the melting point of lead," sal 
ammoniac is sprinkled on its surface, and a stick of lead is rubbed 
on the surface of the hot spelter until sufficient lead is melted to ' 
form the thickness required. 

2nd. Coating zinc, or alloys of zinc and copper, with copper. — 
A stick of zinc, or of an alloy of zinc, is rubbed over a hot slab of 
copper in a similar way to that described above for zinc and lead ; 
a forged plate of copper may be used instead of a slab. To give a 
copper coating to both sides of the zinc, two plates of copper, 
prepared as above set forth, are placed vertically in a mould with 
their zinc faces towards each other ; the mould is then heated, 
and sufficient molten zinc poured into the said mould to fill it up. 

3rd. To make " a compound slab of tin or solder upon lead.** 

A slab of lead, at the bottom of an iron pan, whilst still hot, is 

rubbed *' with a piece of solder or tin," in a similar manner to 
that described in the 1st and 2nd parts of the inventlQw, ^^^^^^sjst 
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or zinc is coated with solder or tin in a similar manner, substi- 
tuting spelter for lead. 

4th. Coating sheet iron. — A sheet of zinced or zinced tinnea 
iron is placed upon a hot plate, and has melted lead poured 
over it ; while it is in a fluid state a warm roller is passed " over 
" its surface to set it to a proper thickness." Lead or zinc sheets 
coated mth tin or solder are used to coat sheet iron with lead or 
zinc. A heated zinced iron plate has the lead or zinc sheet laid 
on it (muriatic acid being between), and a heated roller is passed 
o^-er the whole, then a cold roller. 

Lead may be united to zinc by a similar process. Tinned sheet 
iron or zinc may be coated on both sides by placing it between 
two sheets of the coating metal, and operating as described above. 
Tinned lead may be coated with zinc by a process analogous to 
that of coating iron. 

5th. "Employing a reverberatory furnace when coating with 
" lead or zinc." A layer of powdered charcoal is placed " on the 
" surface of melted zinc or lead, which is contained in a vessel or 

pit made of iron or other suitable material, in a reverberatory 

furnace. The flame or heat ignites the charcoal or coke, which 
" is kept in an incandescent state." 

[Printed, 4d. See Eepertory of Arts, vol. 20 {enlarged aeries), p. 176: 
Mechanics' Magazine, vol. 64, p. 614 ; and Patent Journal, vol. 11. p. 134.J 

A.D. 1851, January 11.— N° 13,442. 

GRISSELL, Henry, and REDWOOD, Theophilus.— ^" Im- 
" provements in coating metals with other metals." 

1st. " Coating iron with zinc." — ^Th« article to be coated is 
immersed in a bath of the melted metal. The fluxes used on the 
surface of the melted metal are chloride of zinc, chloride of zinc 
mixed with chloride of potassium or chloride of sodium, and sul- 
phate of zinc mixed with chloride of potassium or chloride of 
sodium. 

2nd. " Coating zinc, iron coated with zinc, or other metal with 
" a metallic alloy." — ^The coating process is performed by means 
of the melted metal. An alloy containing certain proportions of 
tin, zinc, and lead has a superstratum of chloride of zinc mixed 
with sal ammoniac. An alloy of bismuth, lead, and tin is used in 
the same way as the preceding. 

3rd. " Coating iron or other metal with tin or with tin alloyed 
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" with lead." — The flux used, in this case, consists of a mixture 
of chloride of zinc and sal ammoniac. 

4th. " Coating iron or other metal with silver or with an alloy 
" of silver and copper." — ^The iron is amalgamated on its surface 
and then put into the melted silver or alloy. The amalgamation 
is accomplished by immersing the iron into a heated mixture con- 
taining mercury, zinc, sulphate of iron, muriatic acid, and water ; 
the mercury is then rubbed over the surface of the iron. 

5th. Coating iron. — Borosilicate of lead is used as a flux. Irom 

is coated with copper by exposure to the vapour of the chloride of 

copper, and the coppered iron is converted into brassed iron by 

exposure to the vapour of zinc. 

[Printed, 4d. See Repertory of Arts, vol. 18 {enlarged series)^ p. 119 ; 
Mechanics' Magazine, vol. 55, p. 73 ; and Patent Journal, vol. 11, p. 180.] 

A.D. 1S51, January 31.— N° 13,486. 

STIRLING, John Davie Morries. — 1st. " The use of polished 
" rolls" to such metallic sheets "as are either intended for being 
" coated ^vith other metals or after such sheets have been so 
" coated." 

2nd. Zinced iron sheets are coated with tin by immersion in a 
bath of fused tin. The surface of the fused metal is covered with 
fatty matters, or with " chloride of tin, so as to keep the surface 
" of the metal free from oxidation." 

3rd. Zinc and its alloys are covered with tin or an alloy of tin 
by immersion in a bath of the fused metal. The rolled zinc plate 
is heated previous to the dipping, and the temperature of the 
fused metal should be as low as possible. 

4th. Coating lead or alloys of lead with tin and its alloys. — 
This process may be conducted, " as above described for the coat- 
" ing of zinc." The hydraulic press may be employed in this 
process, the melted metal being poured into a suitable receptacle 
and expressed through a die of the length and width of the 
required sheet. Another method consists in placing the lead sheet 
in an iron mould, and running the melted tin over it from a 
chamber at one end of the mould, the communication between the 
chamber and the mould being by means of a sluice valve. 

Zinc and its alloys may be coated with tin and its alloys in a 
similar manner to that just described for lead and its alloys. 

5th. " Coating zinc and its alloys with tin and ita a.llQ^?» \v^ 



70 PLATING OR COATING METALS WITH METALS. 

" pressure." — Rolls may be employed to roll a superposed sheet 

of tin into contact with a sheet of zinc. 

6th. The employment of zinc in welding. 

[Printed, Ad. See Repertory of Arts, vol. 18 (enlarged series), p. 817 ; 
Mechanics' Magazine, vol. 55, pp. 134 & 374; and Patent Journal, 
vol. 12, p. 14.] 

A.D. 1851, February 12.— N° 13,512. 

TUPPER Charles William, and DE NORMANDY, Al- 
PHONSE Ren^ lb Mire. — " Improvements in the manufacture 
" of iron coated with other metal, commonly called fi^alvanized 
" iron." 

[No Specification enrolled.] 

A.D. 1851, December 31,— N° 13,889. 

GREENSTREET, Francis Hastings. {A communication.) — 
The title of this invention is " Improvements in coatinfir and 
" ornamenting zinc." 

These improvements consist in modes of coating, coloring, 
and ornamenting zinc, or bodies having a coating or surface of 
zinc, by the application to the surface of acids, and acids com- 
bined with other substances which act chemically upon zinc, 
either by themselves or when mixed together, or mixed with 
pigments or other materials, and the coating or chemical com- 
pound thus produced upon the zinc may either serve by itself 
for the protection or ornament of the surface, or it may form 
the base or priming, over which painting may be executed in 
the common manner with colors mixed with oil or varnish ; 
and provision is made for finishing, preserving, and polishing 
the coating formed on the zinc by applying over it suitable 
varnishes or polishes." 
Amongst the preparations set forth in detail, only the following 
can, in any way, be presumed to act by the deposition of the metal 
which forms their basis upon the zinc which is undergoing orna- 
mentation : — 

" Preparation B." — Chrome yellow [chromate of lead] mixed 
with dilute muriatic acid. 

" Preparation C." — " Mountain or Saxony green " mixed by 
degrees with dilute muriatic acid. 

" Preparation D." — White lead or "kreumitz white," [krem- 
nitz white?] mixed with dilute muriatic acid. 
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" Preparation F." — " Butter of antimony " [terchloride of anti- 
mony?] mixed with the above-described preparations or with 
dilute muriatic acid. 

Preparation G." — Butter of antimony diluted with water. 
Preparation H." — Butter of antimony mixed with spirits of 
turpentine. 

The above preparations, and others that are mentioned, are 
appUed to the zinc surface either by ** sprinkling," " dabbing," 
" spreading," or ** marbling." 

[Printed, 5d. See Repertory of Arts, vol. 20 (enlarged series), p. 108 ; 
also Mechanics' Magazine, vol. 57, p. 36.] 

A.D. 1852, February 13.— N° 13,971. 

MOREWOOD, Edmund, and ROGERS, George.— 1st. Slabs 
or sheets of wrought zinc are coated with lead by heating them on 
a hot plate and rubbing them with a stick of lead ; melted lead is 
then poured gently on the slab or sheet. 

2nd. Thick wrought zinc is covered on both sides with a thick 
coating of lead or tin or their alloys, " by the employment of a 
" pan or suitable means to retain the molten metal about coated 
" zinc, in the process of dipping such zinc into molten metal." 

3rd. " The extension of zinc after it has been coated, by im- 
" mersing or dipping it in molten lead or suitable alloys of that 
" metal." After dipping, the sheet or plate is rolled hot between 
rolls " slightly hollowed on the surface." 
4th. Stamping wrought iron or zinc gutters. 
5th. Fluting corrugated sheet metal by stamping or otherwise. 
6th. " The combined use of sal ammonia, or other suitable chlo- 
" ride and sand, or a similar substance, laid on the surface of 
" metal when coating one metal with another." 

7th. " The use of a lighter metal floating upon a heavier one 
" when coating one metal with another." In coating iron with 
lead it is made to pass through a thin layer of molten zinc before 
it passes through the molten lead. " A division in the upper part 
" of the bath," dipping below the surface of the molten lead, is 
used to facilitate the operation. 

8th. Coating wire, &c. — ^The articles are brought out of the 
molten metal through a tube filled with vapour or gas. 

9th. A fan draws off the products of combustion from the bath 
of molten metal. 
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1 0th. '' Drawing pipes made of black iron and afterwards coat- 

" ing them." — ^This part of the invention "is for manufacturing 

** uncoated sheet iron into pipes by seaming the edges of such 

" sheets so as to form pipes, and then cleaning the same, and 

" then dipping them into molten zinc or other suitable molten 

" metal, so as to coat the iron, and at the same time solder up such 

" seams or joints." 

[Printed, 7d. See Repertory of Arts, vol. 20 {enlarged series), p. 216 ; also 
Mechanics' Magazine, vol. 67, p. 177.J 

A.D. 1852, March 24.— N'* 14,040. 

MOREWOOD, Edmund, and ROGERS, GEORGE.r-" Improve- 
" ments in shaping, coating, and applying sheet metal to building 
" purposes." 

1st. " Preparing sheets of iron or other suitable metal in such a 
" manner that the plate or sheet shall be alternately thick and 
" thin." Sheets of metal thus prepared are employed for cor- 
mgating. 

2nd. " Stamping or otherwise corrugating sheets of metal or 
" coated metal in an oblique direction." 

3rd. " The obtaining of a thick coating of lead or tin, or their 

" alloys, upon zinc or suitable alloys of that metal, by the employ- 

" ment of a pan or other suitable means to retain the molten 

" metal about the zinc in the process of dipping such zinc into 

" molten metal." 

[Printed, 6d. See Eepertory of Arts, voL 20 {enlarged series), p. 292 ; also 
Mechanics' Magazine, voL 57, p. 278.] 
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A.D. 1852, October 1.— N° 39. 

ABATE, Felix, and DE CLERVILLE, John Julius Cl^ro 
— "Improvements in preparing, ornamenting, and printing on 
" surfaces of metal and other substances." 
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''Dyeing and printing on surfaces of metal, wood, glass, and 
" other substances.'* 

'* Ornaments in a metal different from that of the ground " are 
produced " hy layinrj the article in the electroplating bath " after 
honing printed a ** resist" upon it; the said resist consists of ''a 
" fatty or resinous ink." 

Sometimes the surfaces are prepared " by silvering or tinning 
" them, in order to increase the transparency and brilliancy of the 
** subsequent colouring." 

Another part of this invention " consists in scouring metallic 
" surfaces by coating them with a solution of glue and chloride of 
" tin, and when dry taking off such coating, and burnishing the 
" surface when a dead colour is not wanted." 

The last portion of this invention consists in '* the ornamenting 
" of metallic sheets by drawing them between toothed bars." 

Other details and processes are set forth at length in this Specie 
fication. 

[Printed, 3K] 

A.D. 1852, October 1.— N° 49. 

MOREWOOD, Edmund, and ROGERS, George.—" Improve- 
** ments in coating metals." 

1st. " Improvements in coating zinc with lead, by placing a thin 
" sheet of lead upon a plate of sheet zinc, and, after heating them, 
" to roll them so as to unite them." 
2nd. " Immersing sheets or other articles to be coated (which 
have been pre\dously cleaned by acid) in hot sand, in whieh 
there has been previously mixed a Httle sal-ammoniac; thereby 
to a certain extent preventing the oxidation of the iron in 
exposing it to hot air in the customary manner." 
3rd. " The employment of three rollers within the bath of mol- 
ten metal, when coating sheets of iron or other metal.". The 
Specification describes and the Drawings show three rollers moun- 
ted in a Arame and geared together ; the frame and rollers are 
placed over, and partly in the bath of molten metal. Motion being 
communicated to the middle roller, the sheets are introduced 
between the first and second rollers, they are then (by means of a 
hook in the workman's hand, and a fixed partition in the bath) 
guided between the second and third rollers; the rolkt^ \a<»sss^ 
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geared together in a horizontal plane, revolve in alternate direc- 
tions, and thus enable the plate to be drawn downwards when it is 
placed between the first and second rollers, and drawn upwards 
when it comes between the second and third rollers. 
Two rollers can be made to answer the purpose. 
[Printed, 6\d.'] 

A.D. 1862, October 7.— N* 291. 

LYONS, Morris. — {Provisional Protection only.) The title of 
this invention is " Certain improvements in coating the surfaces of 
" iron." 

The inventor states : — " I first cleanse the iron by means of 
" vitriolic acid or any other suitable agent, and then coat it with a 
thin film of copper or zinc j I afterwards coat it with some adhe- 
sive solution, such, for instance, as sugar & water or Venice 
turpentine dissolved in benzole or naptha ; I then sift on to the 
surface an enamel powder composed of — Pulverized flint glass in 
" the manufacture of which oxide of zinc has been used instead of 
*' lead, 150 parts. Borate of lime, 25 parts. Carbonate of potasse 
"or sulphate of soda, 25 parts. These proportions may be 
" varied according to circumstances, and in some cases I 
" use the bi-carbonate of potasse, and the bi-sulphate of soda^ 
" instead of the carbonates & sulphates. The whole is then 
" fused in an ordinary enamelling oven. This forms a base to 
receive any desired number of coatings, & patterns or devices 
may be subsequently introduced according to taste." 
[Printed, 2\d.2 

A.D. 1852, October 9.— N° 323. 

ROUSSEAU, Jean Jem OT. — (Provisional Protection only.) The 

title of this invention is " Improvements in inlaying and orna- 
menting metal plates to be used for door plates, sign plates, 
and other purposes to which such inlaid or ornamented plates 

" may be applicable." 
The first part of the invention relates to the production of 

" ornamented plates by means of the electrotype process." 
The inventor further states : — ** I also propose to produce 

" ornamental letters of any elaborate pattern or device by prepar- 

jng suitable moulds or dies, and casting or otherwise forming the 

letters therein, T\iQ die or mould for ewi\i\eU«t*\^\.o>o^TQaAfc 
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" •(^uiu'ci, fttid the lettori nmy bo oithor sunk or in irlief. Of 
" oourae when moulds or dies ftre once mtide nny titimber of let- 
" tors may be produced, so that highly ornAtnentod trttrrs may bo 
** used to form » tiftme, the letters bein^ armn^ed side by side in 
" ft line, so fts to form ft plftte, on whirh nornf othfr mptal may bp 
(kjiotii^d, so fts to produce the appoftranoe of highly ornamented 
letters, cither imbedded in the de[>ositod metal or surrounded by 
" the motal iVom the moulds. 

" t also propose to fill u[) by mftnllh thjumtion letters or 
" designs engraved in plates in the onlinary manner, in place of 
" the black or red wax or other composition usually employed for 
" that purimse." 
[PrliiM, 8|(/.] 

A.t). IHW, November MO.^N" !)12. 
JRFFH, WitiLiAM.— 'Hie title of this invrntion is "Improve- 
" ments in manufacturing letters, figures, and ornamental work, 
" and in the mode of attaching the same to wood, stone, iron, 
" and certain other materials.** 

1st. "The cast inm or other metal letters or figures are voated 
" with nhttct brnM or other metal by soldering or cementing in the 
" same way as is now customary in coating or plating articles of 
•* sadlery or by electro-plating.** 

3nd. " tmi>roved ntodes of mantifacturing letters, figures, or 
'* ornaments, so as to Aicilitate the fixing of them tu doors, 
" signboards, and other articles.*' 

I'^rd. *' I1te application of gutta percha and papier mach^ to the 
" manufacture <»f letters and figures for shop fVonts and other 
•• similar purposes.** 
ri*rtiiUHl,o|(/.] 

A.I). iHfil^, December II.— N- 10;W. 
MOIUUH, Timothy, and JOHNSON, William.— "Improve- 
" ments in depositing alloys of metals.** 

The electro-depositing stdution wliicli is used consists of certain 
proportions of cyanide of potassium and earbcmate of ammonium. 

Hither certain salts of the metals to be deposited may be dis- 
solved in water together with tlie above-mentioned materials, or 
the solution of cyanide of potassium and (*ari)onate of anmmnium 
may be charged with metal by means of eleotrie i'ut<^. 
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It is preferred to use the solution hot, and it is necessary that 
hydrogen gas be freely evolved from the cathode during depo- 
sition. 

In electro-depositing brass, the deposition of too much copper 
is corrected by the addition of carbonate of ammonium to the 
solution, and the deposition of too much zinc is corrected by the 
addition of cyanide of potassium. 

The use of the solution in the case of brass and German silver 
is described at length. 
[Printed, 3M.] 

A.D. 1852, December 28.— N° 1183. 
JUNOT, Claude Joseph Edm^e. {A communication.) — " Im- 
" p'rovements in the mode of reducing several metallic substances 
** hitherto unused, and applying them so prepared to the plating 
" of other metals and substances by means of electricity." 

This invention consists of preparing silicium, titanium, tung- 
sten, chromium, and molybdenum, by causing them to be dis- 
solved, and then, by means of electric currents, to be deposited 
" on to metals and substances." 

" Tungstic, silicic, and molybdic acids are obtained as is well 
understood, and either of them is dissolved in a boiling solution 
of carbonate of soda. Chronium" [chromium?] "is obtained 
by double chloride of soda and ammonia. Titanium is obtained 
in solution by sulphuric acid, which, being evaporated, sulphate 
" of soda and anunonia, with distilled water, is employed. The 
" article to be coated is to be immersed in either of these solutions^ 
" and connected to the zinc terminal of a battery, and the other 
" terminal of the battery is connected to a plate of platinum, 
" which is also to be immersed in the solution." 

In order to keep up the strength of the solution " " a small 
bag full of the metallic salt " is immersed therein. 

These metals may be deposited alloyed together, or with silver 
" or nickel, or other metal." 
[Printed, 3id.] 

A.D. 1852, December 29.— N° 1196. 

POWER, James. — " Silvering all sorts of metals and glass." 
The eJectro-silvering solution for coating metals consists of a 
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solution, in water, of the followinfjr ingredients : — Nitrate of silver, 
" nitrate of liquid ammonia (hartshorn)" [liquid ammonia?], 
" nitrate of silver of alcohol (spirits of wine gunpowder proof)" 
[alcohol?], and a solution of gum galbanum in spirits of wine; 
more liquid ammonia and alcohol are afterwards added. 

" Objects of every shape, whether of concave, convex, or flat 
** surface, can be perfectly silvered ; and when greater sohdity is 
" required a coating of copper can be added also by electricity 
" without producing any alteration in the whiteness or brilliancy 
" of the looking glass, mirror, or reflector." 
[Printed, 4i</.] 

A.D. 1852, December 30.— N° 1206. 

NEWTON, William Edward. {A communication.) — (Prort- 
sicnal Protection only.) " The object of this invention is to cover 
articles composed of copper or other base metals containing 
copper or other metals with silver or gold, in a more econo- 
mical manner than heretofore. For this purpose, the articles 
" are first well cleansed to remove all dirt and oxidation from 
" their surface, and they are then submitted, for from two to three 
" hours or more, to a bath composed of sulphite of soda and 
" nitrate of silver. The articles are then removed from the bath, 
and rinced in cold water and dried, and they are then ready for 
receiving the attachment of gold or silver, as the case may be. 
They are now heated to a temperature sufficient to scorch white 
rag, and are then coated with leaf silver, which can afterwards 
be coated with gold, or coated ^vith gold at once. The leaf 
" metal is laid on by hand, and pressed down with a light dabber ; 
those parts of the articles most exposed to wear being furnished 
with a greater thickness of the precious metals than the other 
parts, to increase the durability of the articles. When the leaf 
metal is thus laid on, it is subjected to the action of a wire brush, 
which will cause it to penetrate the pores of the metal, now 
dilated by the action of the heat ; and the adhesion of the two 
metals being now effected, the surface of the articles may be 
burnished and polished in the usual way to fit them for the 
" market." 
[Printed, 2irf.] 
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1853. 



A.D. 1853, February 16.— NMOl. 

CUTLER, Job.—" Improvements in the manufacture of spoons 
" and forks, and other similar articles for domestic use." 

The cast iron articles are, if necessary, stamped, they are then 
pickled, washed, and annealed ; then again cleaned, washed, and 
dried ; and the final preparatory processes are those of planishing, 
filing, smoothing, and (if spoons) bowling — if forks, setting. 

The coating or covering with metal " may be done in several 
*' ways, either by dipping them into melted metal, where it is 
" wished to coat them with a metal which will adhere to iron by 
" such process, as tin or zinc, or other metal, or by precipitation 
" by the aid of a battery or electric machine." 

To tin the above-mentioned articles, it is preferred to immerse 
them in a solution of sal ammoniac, to let them become dry, and 
then to immerse them in melted tin. 

To silver the above-mentioned articles they may be plated or 
electro-plated by any known process. 

The wrought-iron articles, after being rolled, cut, and annealed, 
are pickled, scoured, cleansed, washed, dried,, and stamped. If 
they are to be tinned or zinced they are immersed in the molten 
metal, and if to be silvered they are electro-plated. 

Another part of this invention relates to . preparing brass or 
German silver spoons, &c., to be electro-plated in a similar manner 
to that above described. 

Another part of this invention relates to enamelling or glazing 
the above-mentioned articles. 

The last portion of this invention relates to "the bending or 
" setting of spoons, forks, butter knives, ladles, and other similar 
" articles for domestic utility." 
[Printed, 6id.] 

A.D. 1853, February 17.— N^ 421. 

WATT, Charles, and BURGESS, Hugh.— "Improvements in 
coating iron with copper and brass." 

This invention consists of causing sheets, bars, and other 
forms of iron to be first cleaned, then coated oyer with a solution 
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" of cadmium or zinc, then dried and dipped into a bath of melted 
copper or brass, then raised out of the bath into an atmosphere 
of steam and carbonic acid flowing in in jets ; and when the 
form of the iron will admit of it, a pair of rollers is the best 
mode of raising out of the bath, and of equalizing the surfaces, 
" and the reheated sheets or bars may be further rolled, and by 
" like means two surfaces of iron may be coated and joined." 

In practice the following particulars are adhered to : — ^The sur- 
face of the molten metal is covered with charcoal. Carburetted 
hydrogen may be used instead of steam and carbonic acid. An 
alloy of tin and zinc is cast on to the points of coated iron bolts 
by means of casting boxes placed in a certain manner. 

Another part of the invention " consists in casting copper or 
*' brass round iron bar or bolt sheet, and rolling the combined 
" metals when at the requisite temperature." The iron is dipped 
into the molten metal, and then placed in a loam mould, " which is 
*' at the same time filled with molten metal." 
[Printed, 3id.] 

A.D. 1853, March 29.— N** 756. 

SHAW, George. — " Improvements in the manufacture of knives 
" and forks." 

The first part of this invention " relates to a new mode of con- 
necting the tangs of the blades of knives, and the tangs of 
forks, to the handles thereof, for the purpose of preventing such 
handles from becoming loose upon being immersed in boiling 
" water, or from other causes, and for rendering such articles 
" more durable than when manufactured by the modes hitherto 
" practised, of manufacturing knives and forks in which the 
" bolsters thereof are made of distinct and separate pieces of metal 
" from the blades or tangs thereof." This part of the invention 
consists of ** the tinning of the tang of the blade of a knife, and 
" the tang of a fork, and then casting around such tinned part a 
" metal bolster, for the purpose of causing such bolster to be 
" firmly united to the said tang." The handle is connected to 
the bolster by soldering. 

The second part of this invention " relates to the casting of 
" hollow metal handles for knives and forks in one entire piece 
" of metal." 
[Printed, 5\d.2 
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A.D. 1853, May 9.— N° 1138. 

JOHNSON, John Henry. {A communication.) — {Provisional 
Protection only.) " Improvements in coating or plating vessels and 
" other articles for the better resistance of the action of acids 
" and salts." 

'* This inveiltion relates to the manufacture of chemical or other 
" vessels and other articles, which for the purpose of resisting 
" the action of acids and salts have hitherto been made wholly of 
" platina, which has rendered them very expensive. By this 
" invention such vessels and articles may be made of any 
" ordinary, cheap, and suitable metal, which is plated merely with 
" platina in very thin plates ; the metal to be plated is laid in 
" layers, with the platina upon it ; several of them are laid one on 
" the other, with a piece of iron between each sheet to be plated, 
" both sides of the iron plates being rubbed with garlic, to 
prevent fusion. The pile so formed, consisting of a sheet of 
copper (if that metal is to be plated), then a sheet of platina, 
and then a sheet of iron, rubbed on both sides with garlic as 
described, is put into a furnace, and is afterwards pressed or 
subjected to the action of a hammer. The pile is then separated, 
and the plates are ready to be rolled out and manufactm^d into 
the vessels required. By the application of rolling mills or 
very powerful presses the apphcation of heat may in some cases 
" be dispensed with." 
[Printed, 2U] 

A.D. 1853, July 29.— N^ 1777. 
NEWTON, William Edward. (A communication.) — " Im- 
" provements in depositing metals or alloys of metals." 

Electro-brassing. — ^Tlie solutions used consist of the double 
salts of zinc and an alkaline base, mixed with the analogous salts 
of copper and an alkaline base. The other solutions mentioned 
are, acid citrate of zinc (with a similar salt of copper) ; " solution 
" of tartrate of zinc in potash or soda" (also with a similar salt of 
copper) ; solution of a salt of copper in cyanide of potassium, 
added to a solution of a salt of zinc in ammonia; and, solution 
of a salt of zinc in cyanide of potassium, added to an ammoniacal 
solution of copper. 

" Depositing copper alone upon wrought or cast iron, either by 
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" immersion or by the battery." — A solution is used that contains 
certain proportions of acetate of copper, " hydrochlorate of 
" ammonia," and hydrochloric acid. Another solution contains 
citrate of copper and citric acid. 

Electro-bronzinpr. — One solution consists of a mixture of the 
double tartrate of copper and potash, with the double tartrate of 
tin and potash, either with or without an excess of potash. 
Another solution contains the double cyanide of copper and 
potassium, zincate of potash, and stannate of potash. A third 
solution contains the double tartrate of copper and potash^ the 
double tartrate of zinc and potash, " and the double tartrate of 
" the protoxide of tin." A fourth solution consists of a solution 
of a SEdt of copper in cyanide of potassium, and a solution of 
protochloride of tin in potash. 

Electro- depositing an alloy of zinc and manganese. — *' Mix in 
suitable proportions solutions of chloride of sodium, sulphate 
of zinc, and chloride of manganese, or the chloride of man- 
ganese may be replaced by sulphate of manganese ; the chloride 
of sodium by sulphate of ammonia, hydrochlorate of ammonia, 
or chloride of potassium ; and the sulphate of zinc by chloride 
'• of zinc." 

Another part of this invention consists " in obtaining great 
** thickness of coating by depositing successive layers of metals 
*' or alloys, or sdternate layers of metals and alloys." 

Various applications of these improvements are set forth at 
length. 

[Printed. 3id.] 

A.D. 1853, August 6.— N° 1836. 

NEWTON, William. {A communication.) — Tlie title of this in- 
vention is " Improvements in" the process of coating cast iron with 
" other metals, and the alloys of other metals," and it relates to 
coating cast iron with copper or with brass, by galvanic action. 

Zinc solution. — " Prussiate of potash" is added to sulphate of 
zinc, and the resulting precipitate is dissolved in cyanide of 
potassium. 

Copper solution. — Precipitated carbonate of copper is dissolved 
in cyanide of potassium. 

Brass solution. — This is made by mixing together the zinc and 
copper solutions above described. 
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To electro-copper cast iron, it is preferred to electro-zinc it first 
by means of the above-described zinc solution, then to electro-coat 
it with copper by means of the copper solution. 

To electro-brass cast iron it is electro-zinced, electro-coppered, 
and then electro-brassed. 

The electro-brassed iron may be coated with gold or silver, if 
required. 

[Printed, Sid.] 

A.D. 1853, September 27.— N° 2215. 

CALLAN, Nicholas. — {Provisional Protection only.) This 
invention is entitled " A new mode of protecting iron of every 
" kind against the action of the weather, of rain, river, spring, 
" and sea water so that iron thus protected may be used for 
" roofing for cisterns, pipes, gutters, window frames, telegraphic 
wires, for marine, and various other purposes." 

" Iron of any kind or form which may be required is coated 
" with an alloy of lead and tin by first tinning it in the usual 
" way, and then immersing it (in the same manner in which iron 
" plates are immersed in tinning them) into melted lead covered 
" with some fatty or oily substance to prevent oxidation, or into 
" a melted alloy of lead and tin, until the tin on the surface of 
" the iron combines with the lead or alloy. I recommend that 
" such alloy contain as much lead as tin, and not more than five 
" or six times as much lead as tin. When a thick coating is 
" required, the iron is immersed several times into the alloy." 

" Even concentrated nitric acid will act far less on such a 
" coating than on lead." 
[Printed, 2\d.'] 

A.D. 1853, October 12.— N° 2340. 

CALLAN, Nicholas. — Coating iron with alloys of lead. 

Iron of any kind is first coated (in the way in which it is 
usually tinned) with tin or with an alloy of lead and tin, which 
alloy contains a moderate quantity of lead. When coated with 
tin alone, or when the quantity of lead in the first • coating is 

" not sufficient for the purpose for which the iron is intended, the 
coated iron is dipped into melted lead, or into an alloy of* lead 

" and tin, which alloy contains a considerable quantity of lead 

" compared with that of tin, or into melted antimony, or into an 
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alloj of lead, tin, and antimony, or of tin and antimony, or of 
" lead, tin, and zinc, or into an alloy of these four metals. The 
" melted metal or alloy is covered with some fatty substance or 
" other material to prevent oxidation." 

" When the iron is coated with an aUoy of lead and tin, in 
'' which alloy the quantity of lead is five or six times as great as 
" that of tin, it will resist the action of concentrated nitric, sul- 
" phuric, or muriatic acid." 

" The hardness of the coating is increased by adding a little zinc 

" to the alloy of tin and lead, but its power of resisting the action 

" of acids is diminished. The addition of a little antimony to the 

alloy of lead and tin increases the hardness of the coating and 

improves its power to resist corrosive action. The power of an 

alloy of lead and tin to resist the action of corroding substances 

is increased by increasing within certain Umits the proportion of 

" lead in the alloy." 

[Printed, 2|d.] 

A.D. 1853, November /.— N° 2579. 

PERSHOUSE, Henry, and MORRIS, Timothy.—" An im- 
" provement or improvements in the deposition of metals and 
•' metallic alloys." 

This invention " relates to the deposition of metals and me- 
" tallic alloys by electricity." 

In depositing metals or metallic alloys according to this inven- 
tion, the surface on which deposition is to take place is separated 
from the metal or alloy to be dissolved by a porous partition. The 
solution from which metal or alloy is being deposited is kept sa- 
turated " by placing therein excess of any suitable salt or com- 
" poimd of the metal or alloy being deposited." 

It is preferred to use zinc as the dissolving plate and dilute 
sulphuric acid in contact with it. 

" By this arrangement the deposition of the metal or alloy will 
" be efPected by an electrical current of less intensity than is re- 
" quired by the ordinary arrangement." 
[Printed, 3id.] 

A.D. 1853, November 30.— N° 2784. 

DAVIS, Edward Keating. — "Improvements in machinery for 
" making pipes, sheets, still worms, and other articles from that 
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" class of metals called soft metals, as lead, tin, zinc, bismuth, or 
" alloys of soft metals that are capable of being forced out of metal 
" receivers or chambers, through dies, cores, &c." 

1st. A double-action hydraulic press.' By means of two rams, 
aving a piston in the centre and emerging from two opposite open 
ends of the cylinder, two sets of metal containers are acted upon 
alternately. 

2nd. " An arrangement of machinery whereby lead or other 
soft metal pipes may be made with a complete interior casing of 
pure block tin or other metals or alloys at one and the same ope- 
** ration." The above-described double-action press is used for 
this purpose ; the melting pot containing the melted tin is " placed 
'' at a considerable altitude over the pipe making machine, the 
'* melted metal is conducted down a pipe through a heated flue, 
^' and connected to the common standing core that determines the 
** bore of the pipe in the first instance." To this core a second 
core or mandril is added, '' the same being of considerable length, 
" and as much smaller in the diameter than the pipe made as the 
" intended thickness of the casing required. When in operation 
" the fluid casing metal fills up the vacant or empty space between 
** the extra long core or mandril and the pipe, when it is after- 
" wards chilled or solidified by being cooled with water." 

3rd. A similar arrangement to that described in the 2nd im- 
provement, except that " the casing metal melting pot is placed in 
juxtaposition with the other parts of the machinery, the pot 
being made air-tight, and the necessary pressure being obtained 
by compressed air acting on the surface of the fluid metal." 
4th. " An arrangement of machinery for making soft metal pipes, 
" and which consists of a strong head stock or die and core holder, 
and which is attached to an air-tight metal melting pot similar 
to the third arrangement, the necessary pressure or power being 
obtained by compressed air acting on the surface of the fluid 
" metal in the melting pot." 

5th. An arrangement for making soft metal sheets, identical in 
principle to the 4th arrangement. 

6th. An apparatus for plating the sheets with other metals at 
one and the same operation. The arrangement is the same as that 
of the 5th improvement, with the addition of an apparatus similar 
in principle to that of the 2nd improvement. 

7th. "An arrangement of machinery for making lead or other 
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soft metal sheets from the solid metal by hydraulic pressure." 
The process is very similar to that for making pipes from the solid 
metal. 

8th. A similar arrangement to that of the 7th improvement, " to 
** which is added the apparatus for tining or plating the sheets 
" with other metals at one and the same operation as in the sixth 
*' arrangement." 

9th. A machine " for the purpose of making sheets of lead or 
" other soft metals, the metal being worked in a fluid or semifluid 
" Btate." 

10th. *' An improved ram or piston for forcing the metal out of 
" the metal container when worked in a fluid or semifluid state." 

lUh. "An improved metal container charging aperture." 

12th. ''A new double die to be used when coating pipes ex- 
** temally with tin or other metals, and consists of flxing two dies 
" at such a distance from each other so as to admit of a small 

chamber or metal container between them, the object of which 

is to hold the tin or other metal for the purpose of coating the 

pipes, lliis chamber has apertures round its periphery for 
*' supplying the tin or other metal when in operation. The first 
" die forms or determines the outside of the pipe ; the pipe then 
*' passes through the small chamber, where it becomes coated, and 
*' then passes through the second die, where it is finished; by 
" this arrangement pure block tin can be used for that purpose. 

13th. " A new mode of making the metal containers and the 
** press cylinders, and consists of casing the interior with wrought 
•' iron." 

14th. " A new mode of nutking still worms when block tin is 
** required by the pipe-making machinery in the second arrange- 
" mcnt." 

15th. " Coating lead or other soft metal pipes in the interior or 
*' exterior, or both, with gutta percha or caoutchouc, either in the 
*' combined or simple state, and also combined with other mate- 
" rials in gums, lacs, bituminous and resinous matters ; the same 
" to be used in a state of solution." 
[Printed, U, Old.'] 
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1854. 

A.D. 1854, January 11.— N° 62. 

MASSON, Ambroisb Auguste. — ** Improvements in the manu- 
" £&cture of thread or wire, to be used for making gold or silver 
" lace.'* 

To make gold lace. — ^The silver or other wire "having been 
*' flatted and rolled in the ordinary way," " is to be wound round 
amber or gold colored silk, taking care to avoid any breaks of 
continuity in the metal. The thread is then passed by me- 
chanical means through vessels containing auriferous solutions, 
which are deposited by means of a galvanic or voltaic battery ; 
it is then washed, dried, and wound round bobbins. The au- 
riferous solutions may be in a hot or cold state, and the thread 
may be steeped or simply immersed. In order to render the 
silk impermeable, and consequently prevent the absorption of a 
part of the auriferous matter, it should be steeped, before being 
covered by the metal, in stearate of alumina dissolved in dis- 
tilled water, or in oleic acid much diluted. By tightly binding 
the metal on the silk, the gold is precipitated only on the metal, 
the upper part of which alone receives the deposit." The above- 
mentioned mechanical means is shown in a Drawing. 

To make silver lace. — ^The same process is used as for gold lace, 
substituting copper wire for silver wire, and silver for gold. 
[Printed, 7d.] 

A.D. 1864, January 30.— N^ 222. 
PHILLIPS, William. — {Provisional Protection only.) The title 
of this invention is, ** Improvements in the manufacture of coflfins." 

The inventor states : — 

" My improvements consist in manufacturing coffins of iron, 
** and galvanising, tinning, brassing, or bronzing them by any 
** ordinary process." 

" In making cast-iron coffins I propose also, if required, to cast 
" on the lid the name, age, &c. of the person." 
[Printed, Zd.J 

A.D. 1854, February 1.— N<> 246. 

CHENOT, Claude Bernard Adrien. — " Improvements in 
accumulating, conducting, and treating gases of combustion, 
and also in generating and applying the same to metallurgic 

'^ and other purposes. " 
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" This invention relates to " "the normalization and enrichment 
of gases, and also to their generation and use for metallurgic 
" and other industrial or manufacturing* and also domestic pur- 
poses, such as heating, lighting, smelting, refining, welding, 
moulding, or casting, tinningy snd galvanizing," 
By the alternate appUcation of an oxidizing ciurent of gas, and 
of a reducing current, to a bath of melted metal, the metal is pre- 
cipitated on the bottom of the bath. " As the said refining and 
reducing actions go on very quietly, and as the metal is pre- 
cipitated in perfect order, the same as metal which is reduced 
in a solution by an electric current, this treatment 3rields at 
once soUd metal, moulded upon the sole of the apparatus in 
" which the operation has been carried on." 

Owing to the powerful action of the gases, pieces of iron, cop- 
per, &c., may be tinned or galvanized in the open air, and by 
proceeding with small surfaces in succession, large pieces may 
thus be coated; thus a ship or vessel, after being sheathed^ 
might have its rivet heads covered with the coating, which can- 
" not be done in the present mode." 

Whilst the metal is being refined, " it assumes new properties 
" which are propitious to precipitation; thus, on one hand, its 
" density increases ; on the other, metals of the iron class get less 
" fusible ; metals of the lead kind, on the contrary, become more 
*' fusible, especially tin ; or else the metal volatilizes, and then pre- 
" cipitation is replaced by sublimation, as in zinc, arsenic, &c." 
[Printed, 1«.] 

A.D. 1854, February 28.— N° 478. 
DENNY, Theobald. — " Improvements in engraving." 

The design is etched upon an oxidised polished steel plate that 
has been covered with caoutchouc, by means of suitable etching 
needles, " which remove the coating on the plate, and leave unco- 
" vered the oxide of the metal without incising the plate." 

" A solution of virgin wax and petroleum is passed over the 
" plate, and immediately cleaned ofP with dry cotton wadding, so 
" as to leave the etched parts damp. The oxidized metal exposed 
" remains unchanged, but the caoutchouc coating assumes a 
" glossy appearance and increases in size, thus forming a relief." 

The plate is now plunged " for about two seconds " into a bath 
containing certain proportions of cyanide of potassium, distilled 
water, tannin, and sulphate of coppei. 
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The plate is then electro-coated with copper (excepting those 
parts that are covered with the waxed caoutchouc) by the cyanide 
solution above mentioned. The caoutchouc coating is then re- 
moved, and the whole plate electro-silvered by means of a solution 
composed of cyanide of potassium, distilled water, ferrocyanide of 
potassium, tannin, and oxide of silver ; on the coppered parts the 
silver is deposited " evenly," " but only as a metallic powder on 
" the steel." The metallic powder is then removed, the plate cleaned 
with colophony and melted wax, and the design electro-etched. 
The silver and copper coatings are then removed, and the polish 
of the plate taken away by means of electro-etching, " so as to 
" allow the printing ink to lay well." 
[Printed, 4d.] 

A.D. 1854, March 20.— N° 661. 

PERKINS, Joseph. — ^This invention is entitled " Improvements 
" in metallurgy, especially applicable to the production of type 
" and ornamental forms." 

A gutta percha mould is made from the original surface (type 
or other object) ; it is made conductible by means of plumbago, 
and is electro-coated with the metal required. Before this coat 
has arrived at a sufficient thickness to detach safely, the back of 
the mould is filled up with some metallic alloy and the cast de- 
tached from the mould. 

To prepare "the raw surface of the back of the electrotype 
" cast " for union with the fiUing-up metal, a saturated solution 
of zinc in hydrochloric acid is used. 

In the Pro^dsional Specification the inventor states : — " I can 
** apply this process to produce a silver-faced type or stereotype, 
** or I can make silver-faced type by simply depositing silver on 
" the type by the ordinary means." 
[Printed, 3d.] 

A.D. 1854, April 13.— N^ 868. 

DEVINCENZI, GuiSEPPE.— The title of this invention is "A 
" method or methods of producing engraved, figured, and typo- 
" graphic surfaces for printing and embossing from, and for 
" ornaments also certain machinery employed therein." 

The Ist, 2nd, 3rd, 4th, 5th, 6th, and 7th heads of this invention 
set forth various means of transferring designs to metallic surfaces, 
and of etching those designs into the said metallic surfaces. 
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The 8th head relates to a process in which " electro-plating " 
the metalUc surface with another metal is used to obtain the 
desired result. An impression or transfer is produced on the 
electro-coated plate and the " super-imposed layer " of metal is 
then removed by electro-etching "wherever there is no impres- 
" sion ;" the plate is then further etched. By another process the 
impressed metal is electro-coated, the impressions cleaned ofip, and 
the plate electro-etched. 

9th. Inlaid work. 

10th. Name plates, &c., are produced by electro-depositing 
metal within the sunken parts of a design. 

11th and 12th. These heads relate to etching. 

13th. This head relates to " electro-plate reproductions or 
" stereotype plates." 

14th. This head relates to " printing machines." 

15th. Cylindrical printing surfaces. 

16th. Producing fac-similes, or revei*sed engravings. 

17th. Various applications of the methods specified. 

[Printed, l».6rf.] 



A.D. 1864, April 27.— N« 951. 

PERSON, Charles Cleophas, — {Provisional protection only,) 
" Certain improvements in coating with zinc by galvanization." 
" This process, which may be termed * voltaic zincage by the help 
" ' of alumina,' is founded upon the intercession or use of alundna 
" in the electrolytic bath ; i.e., the alumina acts as a medium and 
" facihtates the reduction of the zinc to a great extent. Thus, a 
" single pair is sufficient even with the sulphate of zinc, and the 
" reduction is quite regular ; i.e., the metallic layer thickens in 
" proportion to the time spent." 

The electro-zincing solution consists of certain proportions of 
water, alum, and oxide of zinc. "The oxyd of zinc need not be 
hydrated. The solution is prepared hot, and no precipitate will 
be formed if the temperature does not sink below 60° Fahren- 
heit." A positive plate of zinc is used in the depositing trough. 
The zinc then appears immediately with a blueish grey colour^ 
" and although iuU, may be easily rubbed into metallic brightness. 
Strictly speaking, the oxyd of zinc is soluble in almn, but the 
oxyd quickens the process. The reduction takes place on all 
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" metals now in use, viz., iron, copper, platina, &c. ; and the 
" adhesion is complete if care has been taken previously to make 
" the surface of the article bright." 
[Printed, 3d.] 

A.D. 1854, May 6.— N" 1006. 

HASELER, Edwin. — "An improvement or improvements in 
" ornamenting metals, papier m&ch^, horn, and shell." • 
The improvements in ornamenting metals are as follows : — 
A " negative design " is printed on the metallic surface in a 
non-conducting printing ink; the plate is then electro-gilt, or 
coated with any other metal by means of electricity, the printed 
design acting as a stop ; " the design or stop is removed by a 
" suitable solvent." 

Other methods of ornamenting metals are set forth, but none of 
them involve processes for coating metals with metals. 
[Printed, Ad.'\ 

A.D. 1854, May 5.— N^ 1010. 

WARNER, Arthur.— "The invention consists of coating sheets 
of 2inc (previously coated with tin or lead) with sheets of copper 
or its alloys." 

" The sheets of copper are each to be flushed with solder on one 

" side. A sheet of coated zinc is to be placed on the solder on 

the sheet of copper, and the two sheets are to be placed on an 

iron table, the sheet of copper being downwards ; and on to the 

sheet of zinc a plate of iron is to be pressed, by a screw or 

screws, or otherwise, the two surfaces which are brought in 

contact with each other having been first moistened with the 

ordinary solution used when soldering. Under the table is a 

** hollow box to receive an iron heater, somewhat larger than the 

" sheets of metal placed on the table ; this heater is to be 

" heated in a suitable fire or oven, or otherwise, to such a degree 

" of heat as will cause the solder on the surface of the copper to 

" melt by the heat of the heater passing through the table and 

through the sheet of copper ; and when the solder is found to 

run, the pressure on the surface of the sheet of coated zinc is to 

" be increased, so as to ensure perfect contact of all the parts ; 

*' the heater is then to be moved back out of the way and to be 
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'* again heated.'* "The solder between the two sheets having 
" been allowed to cool or set, the compound sheet is then to be 
" clipped or trimmed to make the edges true. When it is de- 
" sired to coat both sides with copper the process is to be 
" repeated, and a sheet of copper is to be similarly applied to the 
** other side of the coated zinc." 
[Printed, 3<i.] 

A.D. 1854, July 4.— N^ 1471. 
JOHNSON, John Henry. {A communication from Edmond 
Charles Bocquet.) — {Provisional Protection only.) " This invention 
" relates to the chemical or galvanic coating of iron with copper." 

The iron surfaces first receive a " slight preservative coating " 
of copper in a bath containing " cyanate of potassium, and 
** cyanate of copper." Instead of the preservative coating of 
copper, one of lead may be given, by means of a bath composed 
of " oxide of lead (litharge) " dissolved in a dilute solution of 
potash. The said surfaces are then washed and immersed in a 
heated acid solution of sulphate of copper, " but not before the 
" electric battery of this bath has been brought into action." In 
the latter bath the articles are left some hours in order that they 
may be coated with a thick coating of copper. 

" For effecting the cleaning or preparation of the metal plates 

" before entering the baths, they are submitted to the action of 

" dilute sulphuric acid and washed with water; they are then 

" immersed for a few moments in boiling water. They are next 

" plunged into a lye of caustic soda, and are finally submitted to 

** the action of lime, in which substance they are allowed to 

" remain for several weeks, thereby producing a metallic surface 

** chemically pure, that is totally void of any foreign matter 

** whatever." 
[Printed, 3d.] 

A.D. 1854, July 15.— N° 1561. 
HUNT, William. — {Provisional Protection only.) The title of 
this invention is "Improvements in. utilizing certain compounds 
" produced in the process of galvanizing iron, and in the appU- 
" cation of the same and similar compounds to certain useful 
" purposes." 

The flux employed on the surface of the melted metal is chlo- 
ride of zinc, or a mixture of chloride of zinc and sal ammoniac. 
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The chloride of zinc, *' being skimmed off occasionally " is used 
as a flux again, after the oxide of zinc has been washed out of it, 
and aU the water has been evaporated from it. The oxide may be 
used for making metallic zinc. If it (the oxide) is contaminated 
with chloride of zinc, the said chloride is decomposed by the 
addition of caustic Hme, and the muriate of lime is washed out. 

The iron to be coated is steeped in a solution of chloride of zinc, 
and then dried before dipping it into the melted metal. 

If a solution of sulphuric acid has been used to clean the iron, 
the whole of the sulphuric acid is recovered by the following 
means: — The liquor is boiled to concentration, then transferred 
to a close furnace, where the temperature is sufficient to distill 
over the free sulphuric acid, and ultimately the sulphuric acid 
is roasted off from the iron ; in this latter ca|se a little air is 
" admitted into the furnace." The sulphuric acid is collected 
" by sending the acid fumes into a condenser filled with pebbles, 
" and a little water is added from time to time to assist the con- 
" densation." 

[Printed, Sd,2 * 

A.D. 1854, July 21.— N° 1606. 

CALLAN, Nicholas. — ^This invention consists in : — 

1st. " Coating iron of any kind, copper, and brass with an alloy 
" of lead and tin, in which the quantity of lead is at least twice or 
" three times as great in weight as that of tin." 

2nd. " Coating iron, copper, and brass with an alloy of lead, 
" tin, zinc, and antimony." 

3rd. *' Coating iron, copper, and brass with an alloy of tin and 
" antimony." 

4th. " Coating iron, copper, and brass mth an alloy of tin with 
" any two of the other three metals." 

The iron, copper, or brass to be coated with any of the above- 
mentioned alloys may either be tinned first, or it may be (after 
cleansing) coated at once by dipping into the molten alloy. 

The flux used is chloride 6f zinc, or sal ammoniac, or a mixture 
of both. 

When the alloy consists of tin, lead, and zinc, the quantity of 
lead should be considerably greater than that of zinc or tin, and 
the quantity of zinc should be nearly equal to that of tin. In the 
foregoing combinations the quantity of zinc or antimony should 
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not exceed that of tin, " except in cases in which the coated metal 

" is exposed to the action of substances of great corroding power, 

" when the quantity of antimony should exceed that of tin, and 

might be equal to or greater than, the quantity of lead, and the 

quantity of lead is in such cases diminished in proportion to 

the increase of that of antimony." 

[Printed, Zd,"] 

A.D. 1854, July 29.— N" 1672. 

BURKE, Edmund, and STOCKER, Alexander South- 
wood. — The title of this invention is " Certain improvements in 
*' the manufacture of metallic tubes and such like articles." 

In making gas tubes or water pipes a sheet of iron is coiled 
round a mandril and secured, *' the mandril is withdrawn, and the 
'* tube in this state is immersed in a bath of zinc ; the edges and 
'* coils are thus secured and consolidated, and the tube is rendered 
*' incorrodable." 

" If tubes or other articles are required of copper or brass, or 
'' any similar composite metal, one surface or both surfaces of the 
" sheet or sheets of which the tube or other article is to be formed 
may be tinn'd or otherwise thinly coated with a suitable sol- 
dering material ; or the edges and that part of the sheet 
corresponding with or coming opposite thereto, after the tube 
has been lapped or wound up, may be soldered together or 
secured in any similar or suitable manner." 
In some cases a heated ferrule, screwed externally, is shrunk on 
to each end of the tube i the whole is then immersed in a suitable 
metallic bath. In other cases a short piece of plain tube is shrunk 
on, galvanized, and screwed " in the ordinary way." 
[Printed, lOd.] 

A.D. 1854, September 7.— N« 1952. 
JOHNSON, William. {A communication from Alexandra Dis%r4 
Eugene Boucher and Adrien Muller,) — {Provisional Protection only.) 
" Improvements in coating iron and steel wire with other metals 
'' or alloys." 

" The wires to be operated upon are wound upon vertical reels, 
" situated at one extremity of the machine. From these reels 
" they pass through a double vessel, containing a solution of 
" double chloride of zinc & ammonia, or a «xsi^\a ^^Va^'avsL ^\. 
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chlorhydric acid diluted with water. The second portion of this 
vessel serves to receive any acid which may drop from the wires 
after immersion, and during their passage through cushions 

" attached to the vessel. From these cushions the wires proceed 
to the metal bath, whether of zinc or tin, the molten metal 
being contained in a cast-iron or other suitable vessel placed 
immediately over a furnace. On leaving this bath the wires are 
entirely coated with metal, & they are then passed through 
two steel guage plates, which remove any superabundant amount 
of metal, & produce the smoothness of surface desired. The 
wires thus coated are then instantly cooled by a number of jets 

" of cold water." 
'*The water is applied by passing the wires through tubes, 
through which a current of cold water is kept constantly flowing. 
After the cooling process the wires are immediately dried, for 
which purpose they pass over or through a series of bands or 
cushions, and thence into and through the series of tubes which 

" are enclosed in a metal casing, heated by the waste heat from 

" the furnace. After emerging from the drying chambers the 

" wires are wound on to drums." 
[Printed, 3d.] 

A.D. 1854, September 12.— N° 1986. 

MOREWOOD, Edmund, and ROGERS, Georgb.— {Provisional 
Protection only^) The title of this invention is " Improvements in 
" baths or receptacles for melting and containing certain metals 
** for the piurpose of coating other metals." 

The inventors state : — " Heretofore metals to be used for coating 
*' other metals by immersion have been melted and kept in a 
" molten state in a vessel made of iron, and one of the evils 
resulting from the use of such vessels is, that in the event of such 
vessel getting out of order, by cracking or otherwise, the whole 
work is stopped. Our invention consists in making baths, pits, 
or receptacles (for containing the metals to be melted and to be 
kept in a molten state), of brick or other suitable materials ; 
** and in or against the walls or in the foundations of the pits we 
place flues or close fire-places or fire pots, the tops of which, if 
in the foundation, and the sides, if in the walls, being in contact 
" with the metal, give ofP the heat requisite for melting the metal, 
and keeping it in a molten state ; and the flues or other fire- 
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" places are arranged in such manner that they maj be inde- 
" pendent of each other, and so that, in the event of one giving 
'* way or getting out of order, the others may continue to give off 
" heat, and the metal continued in its molten state. In some 
'^ cases we use only one flue or fire-place, which surrounds the 
" pit, and which may also pass under or through the pit, and the 
" metal becomes melted by coming in contact with the flue or 
" fire-place." 

[Printed, 3A] 

A.D. 1854, October 23.— N° 2255. 

BRADE, Abraham Gerard. {A communication from Ambroise 
Auguste Masson,) — *' Improvements in the manufacture of plate 
" and thread for gold and silver lace and bullion." 

This invention is applicable not only to thread, but also to any 
kind of " metallic plate," ** which is a name given by gold lace 
" manufacturers to flattened wire." These articles may either be 
silvered or gilt, or covered with any other suitable precious metal. 
To give a coating only to one side of the " plate," leaving the 
other side uncovered or with only a very thin covering, the following 
process is adopted : — ^The " plate " is drawn (according to the 
mode set forth in N° 62, A.D. 1854) "through a suitable metallic 
.solution with or without the aid of a galvanic current, having 
previously applied over that surface of the plate which is not to 
be acted upon by the metallic solution any suitable reserving or 
" resist varnish, or other suitable coating which is not attacked 
by the metallic solution, and which may be afterwards removed 
from the plate by any suitable solvent ; or instead of having 
one surface of the plate covered with such a resist coating, this 
surface may be applied against the surface of any suitable 
smooth body," such as a glass " roller, partly immersed in the 
" metallic solution." 

** Bullion " may be manufactured with plate gilded, &c., ac- 
cording to the above-described modes. " Bullion " " being made 
" by plate gilded or silvered on one side only, may afterwards be 
" drawn or immersed in a suitable metallic solution with or without 
" the aid of a galvanic current, and in this mode receive a further 
" coating on both surfaces." 
[Printed, 4d.] 
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A.D. 1854, December 6.— N° 2561. 

FONTAINEMOREAU, Peter Armand le Corate de. {A 
communication,) — " Improvements in coatinf;^ and coloring metals 
" and alloys of metals," in which metals or alloys of metals are 
precipitated from cold solutions "without the aid of the battery or 
" poisonous substances upon metals and alloys of metals." 

The principal solutions used are as follows : — 

For coating iron. — Tartrate of tin is added to a solution con- 
taining a small quantity of the tartrate of copper ; this forms a 
tinning solution ; by increasing the proportion of the salt of 
copper alloys are obtained. A brass solution contains salts of zinc 
and copper " at their lowest point of oxidation ;" the bath is 
" saturated with chloride of iron." Proto-chloride of iron satu- 
rated with chloride of silver forms a silvering solution. 

For coating brass or bronze. — A silvering solution consists of 
chloride of silver, concentrated chloride of calcium, and sal am- 
moniac, with " other similar chlorides." Lead, iron, tin, platinum, 
and antimony are deposited from their solution in deliquescent 
chlorides. 

For coating copper and " yellow copper." — The tinning solution 
is tartrate or chloride of tin. Neutral tartrate of potash and 
caustic potash colours copper with a purple, yellow, blue, or black 
tint, according to the duration of the inmiersion. Alkaline phos- 
phate of potash containing zinc in solution gives a brilliant black ; 
without zinc, a deep blue. Silicate of potash gives a deep blue ; 
with carbonate of potash a deep liver colour. To precipitate zinc, 
a little copper or other metal should be in solution. " Zinc pre- 
" cipitates manganese from a saturated solution of chloride of 
" manganese." 

For coating zinc. — ^A silvering solution is formed by mixing 
chloride of silver with *' other active chlorides" and vnth deli- 
quescent chlorides, the solution being neutral or alkaline. A 
solution for depositing iron consists of a solution of a salt of iron. 

The coating of zinc with brass is effected, 1st, with phosphates 

and alkaline carbonates containing copper; 2ndly, with borates ; 

3rdly, with chlorides; 4thly with sulphates; 5thly, with ace- 
" tates & tartrates." 

For coating tin. — ^A salt of copper gives a gold colour to tin. 

For coating lead. — "Vegetable and muriatic acids, chlorides. 
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and alkaline phosphates " can be employed in the precipitation of 
'* metab and alloys on lead." 
[Printed, 4(1.] 

A.D. 1854, December 26.— N« 2724. 

THOMAS, Frederick Samson, and TILLEY, William 
Evans. — ''An improved process for plating or coating lead, iron, 
'^ or other metals with tin, nickel or alumina.'* 

Tin solutions. — Fcrro-cyanide of potassium is added to a solution 
of tin in nitro-muriatic acid; the resulting precipitate is mixed 
with sulphuric or muriatic acid, and the whole is boiled in a solu- 
tion of ferro-cyanide of potassium. 

Another solution is made by adding the above-mentioned pre- 
cipitate to ferro-cyanide of potassium ; the mixture is boiled, set 
aside to cool, and filtered ; a stream of " sulphuric " [sulphurous ?] 
acid gas is then passed through the solution. 

Nickel solution. — ^The precipitate, formed in the same manner 
as that of tin, is added to a solution of cyanide of potassium, and 
the mixture boiled and cooled. 

Aluminum solution. — ^Ammonia is added to a solution of alum, 
the resulting precipitate is then boiled with a solution of cyanide 
of potassium. 

In using the tin bath an anode of tin may be employed ; and in 
the nickel and aluminum baths, either an anode of the metal or a 
bag of the oxide may be used to keep up the quantity of metal in 
the bath. 

[Printed, 3d.] 
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A.D. 1855, January 3.— N° 18. 
JOHNSON, John Henry (a communication),— ^' Xn improved 
" system or mode of coating iron with copper." 

The cleansing process consists of immersion in dilute sulphuric 
acid, washing in cold and then in hot water, dipping into caustic 
soda, and, finally, placing the article in quick lime for some 
weeks. 
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A thin coating of copper is then electro-deposited upon the 
metal by means of a battery arranged for intensity and a solution 
consisting of certain proportions of cyanide of potassium and cy- 
anide of copper ; hydrogen gas is evolved during this process. 

The iron is then washed and plunged into the second bath^ 
*'but not before the battery has been put into action." The solu- 
tion consists of a hot acid solution of sulphate of copper. The 
iron is covered with a thick coating of copper in this solution. 

Instead of using an alkaline copper bath to deposit the tiiin 
preservative coating, a lead bath may be employed. The solution 
consists of potash in which " oxide of lead (litharge)" is dissolved. 
[Printed, 4d.] 



A.D. 1855, February 3.—N<> 253. 

THOMAS, Frederick Samson, and TILLEY, William 
Evans. — ^This invention consists " in making alloys composed of 
any two or more of the following metals, videlicit, silver, tin, 
copper, and nickel, and depositing the same upon metals and 
'* metallic substances." ''Solutions of the metals of which 
*^ the intended alloys are to be composed " are first made as 
follows : — 

Tin. — A solution of metallic tin in nitro -muriatic acid is added 
to a solution of ferro-cyanide of potassium ; the resulting pre- 
cipitate is dissolved in ferro-cyanide or cyanide of potassium. 

Silver. — A solution of silver in nitric acid is added to a solution 
of "ferro-cyanide of potassium, or common salt, or any suitable 
alkali," thus producing a precipitate. "Pearlash or ferro- 
cyanide of potassium with salts of tartar and ammonia," are 
then fused together ; the alkali so formed is added to the above- 
mentioned precipitate and the whole boiled in distilled water. 

Nickel. — ^This metal is treated " in the same manner as the 
" silver to obtain a solution," 

Copper. — Sulphate of copper is added to salts of tartar; the 
resulting precipitate is added to " the alkali, formed as described 
" above for the silver." Another copper solution consists of 
cyanide of potassium charged with copper by means of electric 
force. 

The solutions thus obtained are mixed in such proportions as 
maj be necessary to produce the required quality of metal. The 
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•flojf mmj he dcponted ftom a pontive pole of the alloj, or oxides 
of the metali maj be nispcnded in the bath. 

Inm 18 coated with copper before recetym^ a coat of the above- 
mentionad alloys. 
CPriiited,4<f.] 

A.D. 1865, February 6.— N« 279. 
WARNER, Arthur.— (Proriwofia/ Protection only.) The title 
of this invention is " Improvements in coating or combining fheet 
*' iron and steel with sheet lead, zinc, tin, copper, or alloyf of 
** snch metals." 

The inventor statet as follows : — 

''This invention consists of coating or combining sheet iron 
** and sheet steel with sheet lead, zinc, tin, copper, or alloys of 
*' sneh metals, by applying soldering metal between them, and 
subjecting them to heat whilst pressed together in a flat or 
neariy flat state, the heat being applied through one or both of 
the metals, so as to melt the soldering metal which is between 
" them. 

''The soldering metal may be most conveniently applied by 
" coating one or both of the sheets or pieces of sheet metal, 
" which itfe to be combined, though this is not essential." 
CPriiited,8^.] 

A.D. 1856, February 13.— N« 332. 
COMFIELD, Robert Petrie (partly a communication), — 
(ProvisUmal Protection only.) "Improvements in the electro- 
coating of iron and other metals with zinc and other metals." 

Heretofore it has been usual in coating metals by electro- 
depositions to employ prepared solutions of the metals to be 
" deposited ; in place of which, I employ solutions of zinc and 
" other metals produced in galvanic batteries, by which I am 
" enabled to use what have for the most part been considered 
" inferior or refuse products in producing the electric currents 
" employed for coating various metals ; and I place the articles of 
" iron or other metals to be coated into such solutions, and 
" connect the article in an electric circuit, as heretofore, when 
" using prepared solutions, by which means the exciting fluid 
" originally used in a battery will have the metal dissolved 
" therein deposited on the article, and the fluid mx^ thea be. 
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again used in a battery as an exciting fluid, and thus be again 
aiid again used both in a battery and in depositing metals, by 

" which the cost of coating metals by electric currents will be 

" cheapened and improved." 

I amalgamate with mercury metals with which other metals 
are coated by electro deposits, with the view to their better 
preservation from the action of the atmosphere, adds, acidulated 
fluid, salt water, gases, acid fumes, water, and other deleterious 

" influences." 
[Printed, 3d.] 

A.D. 1855, March 3.— N« 472. 

HUNT, William. — " Improvements in utilizing certain com- 
" pounds produced in the process of galvanizing iron, and in the 
" application of the same and similar compounds to certain use- 
" ful purposes." 

The flux employed is chloride of zinc, or a mixture of chloride 
of zinc and sal ammoniac. When the chloride of zinc has be- 
come contaminated with oxide of zinc, it is skimmed from the 
surface of the melted zinc, and purified from the oxide ; for this 
purpose the chloride is dissolved out by means of hot water, and 
the solution thus obtained evaporated to dryness ; the resulting 
chloride of zinc is flt to be used again as a flux. The oxide of 
zinc may be also converted into chloride by the addition of mu- 
riatic acid to it. 

A boiling solution of chloride of zinc is used to steep the iron 
in " before it is galvanized instead of muriatic acid." " The 
" articles when taken out of the solution of chloride of zinc are 
" so hot that all or nearly all the moisture is driven from them 
' before they are immersed in the melted zinc." 

In the Provisional Specification a method of recovering the 
sulphuric acid used in cleaning the iron is set forth. The spent 
pickling liquor is boiled "to a concentrated state," transferred 
* to a close furnace where the temperature is sufficient to distil 
" over the free sulphuric acid, and ultimately the sulphuric acid 
" is roasted off from the iron ; in this latter case a little air is 
" admitted into the furnace." The condensation takes place in 
" a condenser filled with pebbles, and a little water is added from 
" time to time to assist the condensation." 

fPtinted, 4dJ 
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A.D. 1855, March 5.— N° 484. 

JOHNSON, William (a communication from Alexandre D^- 
sir^ Eugene Boucher and Adrien Muller), — " Improvements in 
coating iron and steel wire with other metals or alloys.'^ 
*' The machine for effecting the coating is capable of operating 
upon several wires or lines of wire at one time, and may be 
" varied in its dimensions according to circumstances. The wires 
to be operated upon are wound upon vertical reels situated at 
one extremity of the machine; from these reels they pass 
through a double vessel containing a solution of double chloride 
of zinc and ammonia, or a simple solution of chlorhydric other- 
wise hydrochloric acid diluted with water. The second portion 
" of this vessel serves to receive any acid which may drop from 
" the wires after immersion, and during their passage through 
'* cushions attached to the vessel. From these cushions the wires 
proceed to the metal bath, whether of zinc or tin or other metal- 
he alloy, the molten metal being contained in a cast-iron or 
other suitable vessel placed immediately over a furnace. On 
leaving this bath the wires are entirely coated with metal, and 
they are then passed through two steel guage plates, which 
remove any superabundant amount of metal, and produce the 
" smoothness of surface desired. The wires thus coated are then 
" instantly cooled by a number of jets of cold water." 

" After the cooling process the wires are immediately dried, for 
*' which purpose they pass over or through a series of bands or 
cushions, and thence into and through a series of tubes, which 
are enclosed in a metal casing heated by the waste heat from the 
furnace. After emerging from the drying chambers the wires 
" are wound on to drums." 

" If it is desired to harden the wires, they may be passed one 
" or more times through the guage plates or draw plates, with 
" soap suds or fiitty matter." 
[Printed, lOd.] 

A.D. 1855, March 12.— N^ 550. 

HULLS, James, and LOWE, John. — *' Improvements in coat- 
" ing iron and other metals with lead." 

The metal is cleansed by immersion in dilute sulphuric acid, 
it is then scoured with fine sand, washed, immersed in f^^Qlvktvw^ 
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of ammonia^ and in a solution containing zinc and hydrochloric 

acid ; the metal is then plunged for a few minutes into a solution 

of sal ammoniac. 
The metals are (after the ahove-described preparation) dipped 

into the bath of molten lead. If a coating of greater thickness be 

required; the coated artide is '' placed in a mould with a space 
between the coated article and the mould according to the 
thickness of lead required as a further coating ; melted lead is 
then poured into the mould at a sufficient heat to Aise the pre- 
vious coating, with which it combines and gives the thickness of 

" coating required.'* 

Previous to the cleansing processes above mentioned, cast iron 

is to be ** covered with powdered sulphur, and on this hot ashes 

" are strewn until the sulphur is dissolved." 

If the coated surface of the metal is likely to be exposed to the 

chemical action of vapours, &c., bi-chloride of tin is substituted 

for chloride of zinc in the preparatory process. 

[Printed, 4d.] 

A.D. 1855, March 13.— N^ 560. 

SWINGLER, Samuel. — "An improvement or improvements 

" in the manufacture of certain kinds of metallic spoons, forks, 

" and ladles." 
This mvention " relates to such spoons, forks, and ladles, as 

" are made of iron, and are coated with tin, or other easily ftisible 

" metal or alloy.** 
This invention '^ consists in preparing the surfaces of the said 

'*' spoons, forks, and ladles for receiving their coating, so that the 

'^ said coating shall have a smoother appearance than that effected 

" by the ordinary method.*' 

" I effect the said preparation of the surface by combining the 

*' processes of rolling and * pickling,* that is to say, I roll the 
blanks, of which the spoons, forks, and ladles are made, both 
longitudinally and transversely, and I pickle them or treat them 
with dilute sulphuric, hydrochloric, or other acid. By a 
repetition of the processes of rolling, cross rolling, and pickling, 
I produce a smooth surface on the iron blanks, which gives to 
the finished spoon, fork, or ladle, a very superior appearance to 
"^ spooos, foekSf aod ladles made by the ordinaxy process.*' 
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Between the rollings the blanks are annealed from time to 

time as occasion may require, llie blank prepared as de- 
** tcribed is cut into the form of a spoon," "and the bowl if 

affcerwards raised and the handle bent by the ordinary methods. 

The manufBK^ture of forks and ladles according to my inven- 
'' tion resembles in all essential respects the manufacture of 

spoons as described, and will be sufficiently understood from 

the description given." 

[Printed, 5d.] 

A.D. 1855, March I7.-N0 598. 

ETITJEAN, Tony, and P^TRE, Louis (a communicatum),— 
(^Proffiiional Protection only.) "Certain improvements in the 
' manufacture of daguerreotype plates or of electro-plated sheets 
of metal, part of which improvements may be applied to the 
production of polished surfaces on metallic articles." 
This invention " consists of the following method for giving a 
perfectly smooth and polished surface to the plates or sheets of 
electro-plated copper." 

" We first coat one side of a piece of glass, or of substance 
similar for its high polish and smoothness (taking care that the 
said piece is the size and configuration of the plate or sheet of 
electro-plated copper that we wish to produce), with the solution 
of a metallic salt, or we prepare the piece in any other manner 
that may render it fit to receive the action of the galvanic bat- 
tery ; we then dip the piece in a trough communicating with a 
galvanic battery containing a silver bath, and silver is precipi- 
" tated on the coated side of the piece ; when we judge that there 
is deposited a sufficient layer of silver, we then take out the piece, 
and place it in another trough containing a copper bath, allow- 
ing it to be immersed sufficiently long to have a coat of copper 
of tolerable thickness. Instead of plunging the piece coated 
with metallic salt in a copper bath, we may plunge it in an iron 
bath or other metallic bath, or we may, after the copper bath, 
plunge it in a bath of iron, and in fact give it as many layers of 
different metals as we please." 

By using proper moulds, metallic articles may receive a high 
polish by the above-described process." 

[Printed, 3d.3 
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A.D. 1855, March 30.— N<> 709. 

TYTHERLEIGH, William.— '^ The application of a certain 

** well-known process to the covering of iron in sheets or bars 

'' with copper or copper alloys, whereby I produce a new and use- 

" fill product." 
" My invention consists in covering iron in sheets or bars, or 

" articles that may have been wrought into any desired shape 
or form, with copper or copper alloys, in the same way in which 
iron is brazed together, such as the joints of ordinary iron 
tubing, which is done by mixing graines of copper or copper 
alloys with borax or other suitable duxes, and submitting the 

" same to heat in a suitable furnace or stove, when the copper or 
copper alloys will readily melt and incorporate itself with the 
iron at the juncture, and when cold a perfect seam or joint is 
thereby made. And in like manner I distribute over the surface 
of sheet or other forms of iron I may wish to cover any desirable 
quantity of copper or of copper alloys, together with the neces- 
sary quantity of borax or other fluxes, and submit the same to the 
necessary amount of heat, when the graines of copper or copper 
alloys will fuse and flow evenly over the surface of the iron I 
may desire to cover ; and if this process is required on both 
sides, the sheet can be reversed and the same process repeated ; 
and when smooth surfaces are required I pass the sheet or sheets 
while hot between a pair of suitable rolls. Or this process may 
be done upon a moderately thick sheet of iron, and which 

" may be subsequently reduced by the process of rolling." 
[Printed, 3<Z.] 

A.D. 1855, April 11.— N<> 795. 

OUDRY, Leopold, and OUDRY, Alphonse.— " The inven- 
tion consists in various methods and manipulations for covering 
articles of cast or sheet iron, lead, zinc, and other metals, and 
" also articles of wood, with a thick and adhering layer of copper, 
" zinc, lead, or other metal for protecting the same from oxida- 
" tion and destruction." 

In coating large articles of cast or sheet iron, each separate part 

is electro-coated with the required metal. If the article is rivetted 

together " the second heads of the rivets made by rivetting " are 

eJectro-coated by placing the entirely finished article in the requi- 
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site folutions for effecting that object ; or, a bath may be con- 
•tnicted round the article if it ia exceedingly large ; by ih'iM procegs 
tiie thicknetf of metal on the separate parts is increased. " Local 
*^ baths " may be used if it is only desired to coat the rivet heads. 
If the article is hollow, the second rivet heads are ])laced inside 
the work, and the vessel thus fonned is filled witli the cleansing and 
depositing solutions in the proper sequence for obtaining the me- 
tallic deposit. 

'' To cover the bodies of vessels," ships, boats, Sec. — ^The internal 
ntuhce of the shell or body is first electro-coated by [ilacing the 
requisite solutions therein, the external surface is then coated by 
placing the vessel in a dock or basin to which the cleansing and 
coating solutions are separately admitted from separate reservoirs. 

** Wooden hulls of vessels, the wood-work for gates of sluices, 
'^ Jetties, and reservouw " are varnished, metallized, and electro- 
coated in a suitable electro-chemical bath. 

This invention also consists of the partial application of ** a 
** zinc coating by means of electricity upon non-zinced rivets 
** for uniting pieces zinced by immersion in a molten bath of 
•* zinc." 

[Printed, id.'] 

A.D. 1855, May 18.— No. 112.3. 

MOREWOOD, Edmund, and ROGERS, George.—" An im- 
" provement in coating wrought iron." 

'' Our invention consists in obtaining to sheets or plates or other 
** forms of wrought iron a coating of tin from a solution, as is 
** well understood, in omitting the dipping in melted tin or its 

alloy or zinc, and in afterwards apjilying a non-metallic coating 

or coatings of a material or compound which is repellant of 
*' moisture, and which may be used at so low a temperature as to 
" leave the iron as nearly as possible with its original form and 
" toughness. We prefer for such coating or coatings a resinous or 
'* such like matter as will not interfere with, or will rather aid the 
'* process of soldering the iron when it may be desired to do so ; 
** by which means we obtain a manufacture of tinned wrought 
'* iron in sheets, plates, and other forms suitable for a great variety 
" of uses at a considerably reduced cost." 

For the purposes of this invention, solutions of tin, ** whether by 
the aid of a galvanic battery or not," may be employed. 
[Printed, 4c;.] 
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A.D. 1855, June 4.— N° 1273. 

MOREWOOD, Edmund, and ROGERS, George.—" Improve- 
ments in coating sheets of wrought iron.'' 
The object of this invention is so to protect cleaned 8ur£etoes 

'^ of sheets of wrought iron, that they will admit of being 
soldered without requiring to be coated with tin. And the 
improvements consist in either applying a coating of the peo- 
tecting substances hereafter mentioned, directly on to the 

^' cleaned sheets of iron, or else indirectly, by first depositing 
thereon a coating from solutions of copper, lead, zinc, bismuth, 

^^ cadmium, or antimony, and then protecting the surfaces so 

" coated with the substances hereafter mentioned. For these 
purposes the sheets of wrought iron are to be jQrst cleansed by 
dilute acid in the ordinary manner, then (either coated or not by 
depositions from the metallic solutions above mentioned) they 

*' are to be covered over with some one or more of the following 
substances in a solved or melted state, viz., turpentine, resins, 
lac, gums, oil, grease, gelatinous or bituminous matter. By 
these means sheets of WTOught iron may be prepared and 
retained in a clean state, so as to admit of being soldered at a 
distant period after they have been prepared." 
[Printed. 4d.] 

A.D. 1855, June 5.— N^ 1276. 

PLTLS, Francis. — "Improvements in electro-coating iron." 

This invention consists of "coating iron by a cheap process 
" with zinc in solution," by means of electricity. 

The intensity or quantity of the electric current from the battery 
is proportioned " to the surfaces of the iron to be coated, thus 

causing the zinc to be deposited upon the iron in the smallest 

possible particles or atoms, thereby securing a perfect adhesion 
" of the zinc to the iron." The resistance against the electric 
current in the bath should be equal to that in the batteiy. 

The following solutions of zinc are employed: — **A weak 
" solution of the sulphate or hydrochlorate of zinc, or double or 
" treble salts of the same, with potash, soda, and ammonia." 

The amount of dilution of the battery solution should be in a 
certain ratio to that of the depositing solution. 

This invention also consists in re-using "the exhausted fluid 
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<' from the bath in the bsttery, and that from the battery in the 
** b«di.*' ** Hie said solutions aie to be changed n^en the solu- 
** tion in the batteij has become saturated with zinc, and the 
'* solution in the bath exhausted of zinc, by substituting one for 
•* the other." 
[Printed, 3<i.] 

A.D. 1855, July 10.— N« 1543. 

ELRINGTON, Charles Jambs Cheatley. — (Provisional Pro- 
tection only.) The title of this invention is " Improvements in 
" depositing alloys of metals." 
The inventor states : — 

"This invention consists in depositing alloys of metals, by 
employing a bath of a solution of the metal in the particular 
alloy which is most difficult of deposition, and in supplying to 
" this bath the metal or metals which are more easy of deposition 
only as they are required. And this I do, by preference, by 
placing into the bath a pole, consisting of an alloy of the metals 
" which I wish to deposit; but the metals which are easy of 
" deposition may be supplied to the bath by other convenient 
** means, if preferred. The article to be coated is placed in the 
" bath and connected with the zinc or negative pole of the 
" battery in the ordinary manner; and part of my invention 
" consists in depositing alloys of nickel and silver with or with- 
" out the addition of copper, zinc, or tin." 
[Printed, 3d.] 

A.D. 1855, August 1.— N° 1740. 

BRITTEN, BASHLteY.— The title of this invention is "Improved 
** projectiles." 

Projectiles are adapted to " the principle of the rifle or spirally- 
" grooved gun," by coating them with soft metal in the following 
manner: — "The iron is first coated with zinc by the process 
commonly known as the galvanising process, and while suffi- 
ciently hot to keep the zinc in a fused state on its surface, it is 
lounged into a mould or vessel of suitable form containing the 
'^ lead or other soft metal in a fused state, and then allowed to 
" get cold. Care must be taken that the surfaces are free from 
" tarnish or oxide, and the lead should be as near as possible of 
'' tiie same temperature as the sdoc." 
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This invention also consists of ''the distribution of the material 
of which the projectile is made, in such a way that the centre 
of gravity shall be in front of the greatest diameter, so as to 
'' ensure the steady flight of the projectile with the point first/' 

[Printed, W.] 

A.D. 1855, August 30.— -N" 1956. 

GEDGE, John (a communication from Jacques Joseph Hippolite 
Mailly), — {Provisional Protection only.) " Improvements in gal- 
*' vanizing substances." 

This invention relates to electro-coppering articles by the single 
cell process, that is, without a separate galvanic battery. 

The depositing solution used in the outer cell is a neutral 
solution of sulphate of copper. 

In regard to preparing the article, the inventor states: — "I 
" propose to prepare the article to be galvanised by first well 
" pouncing it and cleaning it with alcohol, then with a strong 
*' open brush to brush those parts intended to be galvanised, first 
*' powdering them well with plumbago. Where there is open 
'' work I take a slip or strip of new chamois leather well covered 
" with plumbago, working it through the holes or open work, so 
" that the whole shall become perfectly black and shining." 

'' At the expiration of two or three hours the object ought to 
'* be slightly covered, and should be allowed two or three days to 
'' perfect the coating. When taken from the bath the objects 
'' should be well pounced, brushed, and cleansed before being 
"' gilded or silvered." 
i:Prmted.3<f.] 

A.D. 1855, September 4.— N« 1997. 

TAYLOR, John George. — (Provisional Protection only,) " Im- 
provements in coating, covering, or plating metallic surfiEtces." 

This invention relates to the application and use of the 
metal or metallic earth aluminum, otherwise aluminium, as a 
material for coating, covering or plating metallic bodies or sur- 
faces. It is intended to apply the aluminium for this purpose 
either by the action of electricity, magnetism or galvanism, or 
by the old system of plating with sheets. It is preferred, how- 
erer^ to effect the application or deposition of the aluminium by 
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means of dedncity or electric agency, the aluminium being 
thus applied either as a coating to base metals, or as a preser- 
vatire film or covennf^ to the precious metals. In addition to 
these applications of aluminium as in" [an?] "ornamental 
coating, or as a preservative for ornamental surfaces, it may be 
applied for preserving ships' sheathing, as well as for protecting 
a great variety of other metallic surfaces which are hable to 
injuiy from the atmosphere, from gases, from liquids, or from 
" direct chemical action.'* 
[Printed, 8<2.] 

A.D. 1856, September 15.— N« 2084. 

SCULLY, Vincent, and HEYWOOD, Bennett Johns.— 
{Provisional Protection only.) This invention relates to the use of 
*^ aluminium " for preventing " the rapid destruction or deterio- 
'* ration of certain articles composed of metals or alloys of metals, 
" by reason of the chemical action set up by contact with the 
'* atmosphere and moisture." 

*'As it is capable, when burnished, of retaining a bright 
** metallic lustre, we propose to employ it in the manufacture of 

medals, coins, plated goods, and articles of vhrtu, such articles 

being either stamped in dies, or cast and chased, after the 
** manner of the silversmith in producing statuettes, or manu* 
** factured after the manner of repouss^ work, or coated by the 
*^ electro-deposition process." 

Other methods of employing aluminum for the above purposes 
are set forth. 
[Printed, 3d.] 

A.D. 1855, September 17.— N« 2097. 
TURNER,NoAH.— (ProtJMiowa/ Protection only,) The title of this 
invention is ^' Certain improvements in the manufacture known as 
'^ ' gold wire ' and ' gold plate,' for the production of gold thread 
" or gold lace." 

The inventor states : — " Hitherto * gold wire ' and ' gold plate * 
" (so called) have been manufactured by coating or plating silver 
^^ wire Tilth thin gold as a covering during the process of drawing 
*' and manufacturing to economize the cost of the production. 
" My invention consists in subiitituting the metal called or known 
" as ^aluminium' in place of the silver wire in this manufacture. 
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^' which haM exactly the same effect in the ' gold wire ' or ' gold 
*' 'plate ' produced, and tends also much farther io eoonomizethe 
*' cost of the articte." 
[Printed, 8c2.] 

A.D. 1856, October 4.— N» 2215. 

CORNFORTH, Henry. — " A new or improved manu&cture 
" of hooks and eyes." 

This invention relates to making hooks and eyes of iron or 
steel, and then electro-silvering them. 

It is preferred to electro^copper them first by means of a boiling 
solution " of cyanide of copper." 

The silver solution is composed of '' a solution of cyanide of 

silver;" if only a thin coating is required^ an electric current is 
not employed. 

The hooks and eyes should be cleaned by immersion in dilute 

sulphuric or hydrochloric acid, or otherwise, before being 
" coated with copper; and when an electrical current is employed, 

I prefer to place the hooks and eyes in a revolving metal cage 

or case, or in a metallic sieve, or I thread them on a wire, 
*' which said cage or case, sieve or wire must be inunersed in the 
^ solution. The use of the said cage or case, sieve, or wire is to 
'^ establish that metallic communication between the hooks and 
" eyes and the wire conveying the electrical current which is 
'' necessaiy in the electrical deposition of metals. In all other 
" respects the process of coating the hooks and eyes is conducted 
" according to the ordinary methods of coating metals by 
** electricity." 

[Printed, W.] 

A.D. 1855, October 12,— N« 2280. 

PULS, Francis. — (Promsumal Protection only.) " Improvements 
*' in electro-coating metals or alloys of metals with other metahr 
^* or alloys of metals.' 

'' I construct galvanic batteanes of any suitable description, in' 

*^ which the positive plaites consist of the metals or alloys of 

'' metals with which the articles are to be coated. 

t "I employ for exciting fluids such acids or mixtures of acidff 

*' in a diluted staie as may be found fiuitable in each instance to' 
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^* the metals operated on, as, for example, diluted salphuric, 

**' nitric, or faydrodiloric acids, or a mixture of the same, and I 

place the batteries thus formed and furnished with exciting 

fluid in a suitable trough, in coi^unction with the articles to be 

coated, and so adjusted that the solution of the metals or 

aUoys of metals obtained from the positive plates of the 

battery can freely pass to the articles to be coated therewith, 

and thereon deposit the said substances through the agency of 

" the electric current created by the same batteries." 

[Printed, Sd.] 

A.D. 1856, October 18.— N» 2340. 

STIRLING, John Davib Morribb. — The title of this invention 
is " Improvements in coating silver, cop}}er, zinc, and iron, and 
" alloys of those metals." 
The inventor states : — 

*' This invention hft-s for its object the coating of silver, copper, 
zinc, and iron, or alloys of those metals, with aluminium, by 
means of pressure. For this purpose a sheet of the metal to be 
" coated, and a thin sheet of the coating metal, their surfScu^s 
** being clean, are to be brought in contact, and caused to join 
** together by great pressure, using heat when necessary." 

'* Having thus stated the nature of my said invention, I will 
** proceed more fully to describe the manner of performing the 
'' same. 

'* It is well known that various metals have been before com- 
*' bined into compound sheets by rolling two difPerent metals 
*' together, and the means of performing the process are well 
*' known ; I do not, therefore, claim the rolling of two difiPerent 
'^ metals together in order to obtain a compound sheet thereof. 
*' But my invention is confined to the coating of silver, copper, 
" zinc, or iron, or alloys of those metals, with alimiinium, and 
'' making compound sheets by the simple process of rolling, and 
^ using heat when necessary." 
[Printed, 3d.] 

AJ). 1855, November /.— N° 2504. 
ADVIELLE, Louis Bandit. — "An improved process for sihrer- 
" ing metallic articles." * 

" Argentine water " is produced by adding a certain propoirtion 



St 
€f 

<( 

ts 



112 PLATING OR COATING METALS WITH METALS. 

of whiting to cyanuret of silver; ** cream of tartar, talc, or other 
*' analogous substances may be employed as substitutes for 
« whiting.'* 

This composition is applied to the silvering of metallic articles 
as follows : — ^The articles are immersed in a bath composed of 
dilute " argentine water ;'* or if the article be large it is wetted 
with the argentine water by means of a piece of linen. ^' Care 
must be taken to shake the bottle, to stir up the whiting which 
is precipitated. When the article is well impregnated with the 
liquid, it is to be rubbed with very dry whiting, and when it has 
received a good coating of material, it is to be washed and 
rubbed with a dry cloth, and the article will assume a white and 
" brilliant appearance. The proportion of * argentine water* to 
" the water in the bath may be augmented, and the silvering will 
'* be more solid, but the process then becomes dearer and not so 
" prompt." 
[Printed, 3d.] 

A.D. 1855, November 14.— N« 2571. 
NEWTON, Alfred Vincent {a communication), — ^This in- 
vention is entitled ^'An improved manufiEbcture of electrotype 
« printing surfaces," and it relates :— 

1st. To a method of making electrotype casts. 
2nd. To a method of making the mould or frame, so as greatly 
to facilitate the backing up of the electrotype casting. Under this 
head of the invention, a method of tinning and of casting type 
metal on to the electrotype is set forth. 

The article to be electrotyped is placed in a common printer's 
chase and surrounded with rules of the same height; a flat margin 
is thus formed on the electrotype casting. When finished, the 
electrotype is removed from the printer's chase, tinned on the back, 
and placed in a mould having a bed-plate, top-plate, and clamps ; 
a frame, with beviUed edges, is also made to fit the sides of the 
electrotype, the depth of the said frame being the same as the 
height of the ordinary type matter in printers' forms. 

In using the mould it is essential that all the parts should be 
well heated, so as tofiise the tinned surfiEtce of the shell, and pre- 
vent the type metal from being chilled too suddenly on being 
poured into the mould. 
P^rinted, 6dJ 
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A.D. 1855, December 3.— N» 2721. 
WATT) Alexander. — '' An improvement in coating iron and 
• steel with zinc.*' 

This invention relates to a ''method of preparing a solution of 
** zinc (suitable for coating iron and steel with zinc) by means 
" ^f electricity.'* 

A solution containing certain proportions of cyanide of potas- 
SiuiL and liquid ammonia is charged with a certain proportion of 
zinc bf electric force ; a certain amount of a solution of carbonate 
of potash is then added to the above-mentioned solution, and the 
dear portion of the resulting solution is fit for use. 

*' Thi£ solution is to be worked with a zinc anode and brisk 
** battery power when depositing on iron or steel." 

[Printed, 4d.] 

A.D. 1855, December 6.— N° 2756. 

THOMAS, Frederick Samson, and TILLEY, William 
Evans. — " Improvements in producing aluminium and its alloys, 
'* and in plating or coating metals with aluminium and alloys 
** composed of aluminium and other metals." 

This invention consists in depositing aluminum and its alloys 
firom certain aqueous solutions of its salts, by means of electric 
currents. 

No. 1. Solution of alumina. — Calcined alum and cyanide of 
potassium, in certain proportions, are dissolved in water by boiling. 

No. 2. Solution of alumina. — The precipitate resulting from 
mixing solutions of alum and salts of tartar is boiled in an iron 
vessel with a solution of cyanide of potassium. • 

No. 3. Solution of alumina. — ^The precipitate resulting from 
the addition of ammonia to a solution of alum is treated in the 
same manner as stated in No. 2. 

No. 4. Solution of alumina. — The precipitate obtained by 
adding carbonate of potash to alum (both being in solution) is 
roasted and melted with cyanide of potassium ; a certain amount 
of carbonate of soda is then added and fused ; the solution of the 
nuxed ingredients in water affords the electro-depositing solution. 

Aluminum is electro-deposited either by an anode of aluminum, 
or by an anode of platinum and a bag of alumina to replenish 
the solution. An electric current of considerable intensity is used 
in connection with the above-described solutions. 
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No. 5. Solution of aluminum and silver, or of aluminum, silver, 
and copper. — Solution No. 3 is charged with Eolrer, or with silver 
and copper, by means of electric force. 

No. 6. Solution of aluminum and tin. — Solution No. 4 :s 
worked with a positive pole of tin and bag of alumina. Another 
method consists in adding to the fused materials set forth 
in No. 4, the precipitate obtained hj adding salts of tartar to 
a solution of tin in nitro-muriatic acid ; after the ingredients are 
mixed hj fusion, they are dissolved in distilled water. A third 
method consists in fusing together dried alumina, cyanide of 
potassium, carbonate of soda, and oxide of tin ; this compound k 
dissolved in water. 

No. 7. Solution of aluminum and nickel. — Solution No. 3 is 
worked with a positive pole of nickel. Another method conedsts 
in placing in the bath the precipitate obtained by adding ferro- 
cyanide of potassium to a solution of nickel in nitro-muriatic acid. 
A third method of forming this solution consists of boiling the 
following ingredients together : — ^The precipitate formed by adding 
carbonate of potash to a solution of nickel in nitric acid, ca/bonate 
of ammonia, and " oxide of alumina, ^nrepared according to No. 3. 

No. 8. Solution of aluminum and copper. — " Dried alumina, 
cyanide of potassium, carbonate of soda, and " sulphurate " [soU 
phate ?] of copper are fused together ; the resulting mass dissolved 
in water forms the solution. 

No. 9. Solution of aluminum, copper, and zinc. — Sulphate of 
zinc is fused " with the alloy of alumina and copper, as described 
•* in No. 8;" the whole is then dissolved in water." 

No. 10. Solution of aluminum, silver, and tin. — Solution No. 4, 
with excess of cyanide of potassium, has certain precipitates of 
'' oxides " of silver and tin added to it. 

No. 11. — Solution of aluminum and iron. — ^** Oxide of iron" 
(precipitated &om sulphate of iron by salts of tartar) is dissolved 
in the alumina bath by boiling. 

No. 2724 (A.D. 1854) is referred to. 
[Printed, 6d.] 

A.D. 1855, December 14.— N° 2824. 
PHILIPPI, WihhiXM.— {Provisional Protection only,) The title 
of this inventian is " Improvements in coating iron with tin." 
The inventor st&tea ajs follows : — 
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" The principal feature of novelty of these improvements con- 
** sists in the use and employment of a solution of chloride of 
'* zine in Ueu of grease, as commonly employed in the process of 
** * tinning' iron, for excluding the contact dT air with the molten 
*' tin, by placing said grease on the surface thereof." 

By th^se improvements the coating of the iron will be quite aa 

eftciently perfonned as by the use of grease, with tiiis advantage, 
*' that whereas by using grease in the above process the tinned 
" surface is dull, by these improvements the surface retains a 
" high polish, and thus constitutes an improvement in coating 
** iron with tin." 
[Printed, 3d.] 
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A.D. 1866, February 7.— N° 331. 

BERGNER, Theodore (a corrununicationfrom Samuel W, Lowe, 
(^Philadelphia), — {Prtwisional Protection only.) " A new mode of 
•* preparing or facing the surfaces of engraved or etched plates of 
" metal or other substance, so that they may be readily printed 
•* from by a press without wiping." 

This invention "consists in coating or amalgamating with 
" mercury the unengraved parts of the surface of any engraved or 
^ etdied plate of metal, or other substance, capable of receiving 
^ or being made to receive or amalgamate on the surfEkce with 
•* mercury." 

Steel plates have all the engraved or etched parts filled up with 
resin, leaving the unengraved surface bare; the bare surfitce is 
then electro-coppered and mercurialized. 

Copper plates are treated the same as steel plates, except that 
no electro-deposit of copper is made. 

Common tin plate is prepared for engraving and mercurialized 
as follows: — It is first coated over with etching ground; the 
dtesign is then drawn with the usual etching instruments, and the 
e<x;hing accomplished by means of nitro-muriatic acid ; the acid is 
washed off, the etching ground removed, and the mercury rubbed 
on; the plate is then ready for the press. Instead of being 
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etched, the tin plate may be engraved througli to the iron with a 
graver. 

When copper plates are to be amalgamated, it is preferred to 
use an amalgam of tin instead of pure mercury. 

Steel plates may be amalgamated by means of a solution of 
sal ammoniac ; a sheet of tin foil is then pressed in contact ivith 
the mercurial surface, and left; undisturbed. When the tin foil is 
fixed, the surfa<;e is again rubbed over with mercury. 

[Printed, 8d.] 

A.D. 1856, February 14.— N« 385. 

MOREWOOD, Edmund, and ROGERS, Gborge.— "Improve 
" ments in drying and coating iron and copper." 

1st. " Drying or partially drying sheets or suitable forms of 
iron or copper a^r they have been placed in a bath to be 
cleansed, or to be coated by deposition of metal, by causing the 
" same to pass between pressing rollers.'' It is preferred to use 
a series of four pairs of wrought iron rollers, placed horizontally, 
the last three pairs of rollers being hollow, and heated by steam. 
2nd. " Causing sheets or suitable forms of iron or copper 
(coated or uncoated with other metal), when coating them with 
varnish or water-repellant matters (as described in the Specifi- 
cation of former Patents granted to us), to be subjected to 
pressure between rollers to equalize the varnish or water- 
repellant coating thereon." 

3rd. "The peculiarity of this part of our invention consists in 
using bars, racks, rods, or wires which are fixed and immersed 
in the coating fluid, and which act as stays or supports to the 
iron or copper to be coated in the solution, and enable us to 
move such iron or copper in the solution with great facility, and 
" at the same time aid electrically in causing metal to be de- 
** posited from solution upon the pieces of iron or copper." If 
coating with zinc, a solution of chloride of zinc is used in con* 
nection with rods of zinc ; if coating with tin, a solution of chloride 
of tin is used in connection with rods of tin. The electric action 
may either be excited by the contact of the iron or copper plates 
with the above-mentioned rods, or by means of a separate galvanic 
battery. 

[Printed, 4d.] 
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A.D. 1856, April 16.— N« 899. 

SOUTHBY, Edmund Richard. — "An improvement in coating 
** iron with copper.'* 

The peculiarity of this invention is, that the articles of wrought 
iron, cast iron, or steel, are treated with a hot alkaline solution, 
previous to " depositing copper thereon." 

The process for carrying out tiiis invention is as follows: — 
The article is first prepared by pickling in an add solution, 
dipping into a weak alkaline solution, drying, and scouring with 
sand. The said article is then treated with a hot solution of car- 
bonate of soda, being immersed therein for about an hour. At 
the end of this time, the article is removed firom the alkaline 
solution, and immediately placed ''in the coating bath." The 
coppering bath consists of a hot electro-depositing solution, 
containing cyanide of potassium and oxide of copper. 

In place of preparing the article for receiving the coating of 

copper by means of a separate alkaline solution, the solution 
'* which is used in the coating bath being alkaline may be used 
*' for this purpose, the article being kept heated for some time in 
'^ this bath before the deposition is commenced, and this process 
" has advantages in coating large masses of iron." 

[Printed, 8d.] 

A.D. 1856, April 18.— N« 923. 
TYTHERLEIGH, William.— "A new or improved method of 
•' coating or covering iron, or articles of iron, with copper or 
" alloys of copper." 

The article is cleaned by any of the well-known processes ; it is 
then immersed in a " pan, vessel, or crucible," containing the 
fused copper or alloy of copper, together with a flux. The said 
pan or crucible is then agitated, until the articles acquire a 
uniform temperature, and the copper or alloy is attached thereto. 
When the coated articles are removed trora the pan, they are put 
into a sieve, or upon a plate of iron, and stirred about, "until 
" they have cooled sufficiently to prevent them adhering to one 
" another." 

If the pieces of iron or articles to be coated are too large to 
permit of the shaking of the pan or crucible, then the said pan 
or crucible is allowed to remain stationary in the fire or furnace, 
" and the iron or articles are moved about in the fused metal 






118 PLATING OR COATING METALS WITH METALS. 



" contained in the pan Ijj means of a pair of tongs or other 
" implement." 

Instead of fusing the copper or alloy with borax or oiiier flux^ 
before patting the iion or articles into the pan, ''tiie iron or 
'^ articles may be first {daced in the pan and heated before the 
** copper or alloy is put into the sttid pan." 
[Prlxited, SdJ] 

A.D. 1856, May 21.— N« 1201. 

DUFRESNE, Alexandre Henri. — '* An improved porocess «f 
*' p^ding «nd omamesting steed and other metals." 

This InTvntion "relates to the gilding, sBvering, and onuir 
'* menting of metals not sasceptible of direct amalgamationy" 
and consists : — 

1st. '' In the employment of one or several intermediate metal% 
" deposited either by chemical, electro-^emical, or medbamcal 
'^ processes, on the metal to be gilded, silvered, or ornamented." 

2nd. In the application of photograj^iic processes for making 
the reserves upon the interaoediate metals. 

3rd. ^ In the destruction of tiie intermediate unreserved metals," 
either " so as to preserve tiie polish, or to act on the surfetce of the 
" metal to be gilded, silvered, or ornamented, for the production 
" of flat and relievo designs." 

4th. In the removal of the reserves. 

5th. *' In gilding ot silvering the surfaces by means of mepcuiy,** 

and finally the volatilisation of the mercury by heat." 
To operate on iron or steel." — The surface of the metal is 
covered entirely with a coating of copper; tiie design is then 
formed, by the action of light on bitumen of Judea, the article is 
immersed into chromic acid, to dissolve off the unprotected 
portions of the copper, and the vamii^ is removed by means of 
hot turpentine. The gilding or «lvering of the design is then 
effected by amalgamation, and the mercury is finally dnven off 
by heat. 

" To operate on platina." — A similar means to that employed 
for iron or steel is used. 

**To operate upon silver." — A triple metallic coating is de- 
posited on the silver surftuTe; first, copper; second, iron; third, 
copper. The reserves are formed on the last coat of copper, and 

the nnjv9erved parts of the superposed metals " are destroyed in 
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succession, " so that the iron which presents itself, on removal of 

" the upper coat, prevents the mercury from adhering to the first 
copper or silver surface during the amalgamation." ** Instead 
of interposing an iron coating between two coats of copper, I 
can employ, and in most cases more advantageously, a surface 
of nickel or antimony, which are readily acted on by chromic 
acid. In this case I remove the last surface of copper by an 

** ammoniacal solution, which has the advantage of leaving the 

*' silver untouched." 

** Heliographic " and printing processes can also be used for the 

production of the reserves. 
[Printed, 8d.] 

A.D. 1856, May 24.— N° 1lM3. 

BARRON, PiERSE Eustace Laurence (a communication), — 
** An improved process for coating metals for sheathing ships, and 
" for other purposes, and in the means of attaching sheathing 
*' plates to ships or vessels." 
The sheet or article to be coated is securely held, " and by hand 
labor, or by means of a mechanical arrangement similar to that 
used in planing machinery for traversing the cutting tool," a 
suitable metal or alloy, of any convenient size and shape, is forced 
" over the surface of the iron or other metal to be coated, and by 
" means of the friction created between the two metals during 
'^ the passage of the soft metal or alloy of metals over the iron or 
** other metal, the former will be partially fused and abraded, and 
** will leave a coating thereof on the iron or other metal to be 
*' coated. This operation will be facilitated by the applicaticHi of 
'' artificial heat to the soft metal or alloy of metals." 

The alloys proposed to be used ** for the purposes of this inven- 
tion are composed of two or more of the following metals, viz*, 
copper, tin, nickel, lead, zinc, antimony, and bismuth, mixed in 
various proportions, according to the degree of fusibility 
" required." 

In order to sheath iron ships, metal strips or pieces are secured 

to the sides of the ship or vessel, beginning at about the water 

run," between which metal strips and the sides of the ship the 

sheets of sheathing metal " are ins^ed, and afterwards secured 

** therein in any convenient manner." 

[Printed, U, 4d.2 
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A.D. 1856, June 2.— N« 1308. 

NASMYTH, James, and BROWN, James.—" Improvements 
*' in apparatus for the manufacture of tin plates." 

These improvements consist " in driving the rolls through which 
'' the plates are passed at different surface speeds ; or, in the em- 
" ployment of rolls of different diameters driven at the same 
" speed, wherehy the plates are smoothed, and the burnishing and 
" planishing thereof effected before or after being tinned, or both 
** before and after being tinned." 

Another improvement " consists in imparting to the rolls 
'' through which the plates are passed a reciprocating or to-and- 
" fro motion to one or both of the rolls in the direction of the 
** axes thereof. When both rolls are made to reciprocate," they 
are caused " to move to and fro in a contrary direction to one 

another." One of the modes whereby " the end-way movement 

of one or other of the pair or set of rolls " is effected, consists 
in giving to each end of the roll *' a certain degree of skew on 
*' alternate diagonal inclined surfaces," so that diuringthe rotation 
of the roll fixed rubbing blocks " may induce the required degree 
" of end-way motion for the purpose and objects described." 
[Printed, 5d.] 

A.D. 1856, October 21.— N» 2472. 

ATKINSON, Robert Davison {a communication). — {Provisional 
Protection only.) The title of this invention is " Improvements 
" in preparing and coating metallic surfaces." 

The inventor states : — " My invention, which has reference to 
" an improved method of preparing and coating metallic surfaces, 
" such as iron and lead, so as to preserve them from oxidation, 
'* and enable them to be employed as substitutes for the more 
expensive metals as at present in use for various purposes, such 
as coppering ships' bottoms, pans, boilers, bars, bolts, tubes, or 
** otherwise, consists, firstiy, in depositing copper or brass upon 
" surfaces of iron previously prepared, by being melted in con- 
junction with carbonic acid gas, and either coating or covering 
them with a brush or through the medium of galvanic agency, 
employing for the said purposes melted copper or brass, or 
" solutions, or water containing salts of the same ; and, secondly, 
in employing sulphate or sulphuiet of UoiAi aa a ooating to pre- 
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" serve the surfaces of lead from atmospheriodi and other in- 
" fluences/' 

[Printed, 8d.] 

A.D. 1856, November 21.— N" 2768. 

CLARK, Alexander. — The title of this invention is " Improve- 
'' ments in the application and construction of revolving window 
" shutters and blinds, and metal window sashes." 

The first five portions of this invention consist of certain 
mechanical arrangements of the above-mentioned shutters and 
blinds, and of certain applications of the same. 

The lajst part of my invention relates to coating or plating 
iron or other metal sash bars or stall plates (the lower bars or 
plates) of windows with brass, in order to lessen the expense of 
'* those articles. 

" To effect this I first ' draw ' in a draw bench or otherwise 
'* form the iron sash bar or stall plate of the requisite form, which 
" is afterwards smoothed, cleaned, and turned " [tinned ?] " on 
** the side to be coated with brass. While the iron bar is in a 
heated state, so as to keep the tin melted, I apply thin sheet 
brass to the tinned surface, and by rubbing with a burnisher, 
cause it to adhere to the iron, precisely in the manner now prac- 
tised in plating the iron furniture of harness and other articles 
with brass. The brass, when cold, may be polished up, and will 
'^ have all the appearance of solid brass sashes and stall plates." 
[Printed, lid.] 

A.D. 1856, November 26.— N« 2805. 

NEWTON, Alfred Vincent (a communication frtm. Joseph 
Poleux, of New York). — " An improvement in the process of 
" coating iron bolts, bars, sheets, spikes, nails, and other articles 
*' of iron with metallic alloys, for the prevention of rusting 
" or oxydation." 

The solution used for cleansing the articles consists of concen- 
trated acid, in which a small quantity of spelter is dissolved. 
The acid acts at once and rapidly on the spelter, holds in solu- 
tion what it dissolves, and precipitates a film of it on the 
minutest portions of the iron surfaces the instant the acid has 
cleansed them, and this film protects such portions from any 
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" furiher action of tlie acid while remainiiig in it." Muriatic 
acid is preferred to nitric or sulphuric acid. 

" The articles arp next taken out, and without being washed, 
" dried, or undergoing any other treatment whatever, are passed 
*' immediately, though slowly, into the bath of melted allQy that 
" forms the coating." 

" The following proportions give the alloys now in use by the 
** inventor,'* for coating the above-mentioned articles by immer- 
sion in the fused alloy, ** vizt : of one hundred parts, fifteen are of 
** tin, seventy-five of lead, five of copper, and five of regulus of 
" antimony 5 or tin fifteen per cent., and lead eighty-five per cent." 
[Printed, 8d.] 

A.D. 1856, December 17.— N«» 2992. 

COWPER, Charles (a communication from Louis Isidore 
Caussinus, of Paris). — (Provisional Protection only.) This invention 
is entitled " Certain improvements in electro-plating." 

Certain proportions of cyanide of copper and cyanide of potas- 
sium are dissolved in water ; to this solution a solution containing 
cyanide of silver and cyanide of potassium is added ; the mixed 
solution is heated for an hour. " and this forms the silvering bath 
** for electro-plating." 

A piece of carbon is used as the anode in this solution, " and 
" this carbon is immersed in the silvering bath to a depth which 
can be adjusted by a slide, so as to regulate the action. The 
bath may be used hot or cold. The objects are allowed to 
" become covered with copper, and they are then agitated several 
times in the bath until the copper is replaced by silver. They 
are then scratch-brushed, and again placed in the bath and 
" treated in a similar manner. If a thicker coating is required, 
it is effected by subsequently submitting them to the ordinaiy 
electro-plating processes. The proportions and details of the 
procesa admit of variation. By this means zinc, lead, tin, and 
wrought and cast iron, and other metals may be advantageously 
" electro-plated." 
[Printed, 3d.] 

A.D. 1856, December 22.— N« 3023. 

PAYNE, William James. — This invention " consists in lining 
^'^ ^ie barrels and coating the plugs of ordinary or other cocks or 
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*^ taps with molten zinc, or any other molten metal or metallic 
" alloj possessing sufficient fluidity in its molten state and suffi- 
^ dent hardness and lubricity when set to resist abnunon when 
^ tiie cocks or taps are in use/' whereby the inventor is enabled 
" to make ordinary or other cocks of iron, coated or galvanized 
" with zinc or tin, or of any suitable material not readily cor- 
*' rodible by the action of the atmosphere, or by the action of the 
" liquids and fluids, for which such cocks may be used." 

The barrel of the cock and the part which receives the plug are 
lined with an alloy of zinc and tin by the following means : — A 
steel die or core of the size and shape of the intended plug, and 
a core of the same size and shape of the bore of the cock, are held 
in their respective places by means of " hinged jaws," haWng a 
shape, when closed^ corresponding to that of the iron or other 
body of the cock and having pro^dsion for running in the coating 
alloy; the alloy is then run into the intermediate spaces left 
between the body of the cock and the cores, the " hinged jaws" 
and cores are withdrawn, and the superfluity of metal is removed. 

The plugs are similarly coated by means of a steel mould or 
^linder, into which a core fits that provides the passage through 
the plug corresponding with the ducLthrough the barrel of the cock. 

Instead of coating the iron plugs in a steel cylinder, they may 
Im coated with brass or gun metal in a mould of sand, " in which 
" case the iron plug to be coated is not continued below the top 
^' of the aperture or duct through the plug." 

CPrintod, 7A] 



1857. 

A.D. 1857, January 23.— N<» 203. 

BEDSON, George. — " Improvements in coating iron and other 
" metals with metals or metallic compounds." 

The inventor states : — " My invention relates to the coating 
** of metals after that manner known as galvanizing or tinning, that 
" is to say, the articles are passed through a bath of the molten 
'* metal intended to form the coating, and consists in the applica- 
tion of certain substances floating upon the said baths. For this 
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purpose I employ salts of zinc, of which I have found the chloride 
and sulphate to answer ; with these other substances, as conunon 
salt, chlorides of lead, manganese, &c. may be combined for the 
purpose of causing the metal to run freely without affecting the 
" principle of my invention." 
[Printed, 8d.] 

A.D. 1857, January 27.— N« 240. 
BOUSFIELD, George Tomlinson (a communication). — ** Im- 
" provements in coating iron or other metals with tin ;" a solution 
of a salt of tin is used for this purpose. 

The solution contains certain proportions of " the cream of tar- 
" tar of conmierce," *' conmion whiting," and " the common tin 
" salt of commerce ;" the whole is made to boil " so as to perfect 
" the solution and admixture." This bath is to be used at a 
temperature of " about 160° Fahrenheit, which is best done by the 
" introduction of steam." 
The metal to be coated is first cleaned " by any of the well- 
known means of removing rust or dirt ;" it is '* then inunersed 
in the mixture together with scraps of zinc, about two pounds 
weight or more, and imm^iately pure tin wiU be precipitated 
upon the surface, forming a perfect coating so intimate as to 
protect the metal from the action of humidity or of salt water, 
or the same effect wiU be produced if the whole vessel were of 
zinc instead of introducing scraps of that metal. The thickness 
** of the coating will be determined by the length of time the 
" articles are in the bath, but in eight hours the quantity depo- 
" sited will be sufficient for most practical purposes." 

In the Provisional Specification it is asserted that " steam is 
" chief agent in exciting the action which precipitates the tin 
'' from the solution." [Is not electric action the agent ?] 
[Printed, Sd.2 

A.D. 1857, February 10.— N» 386. 

BED SON, George. — " Improvements in coating metal with 

" metal and metallic compounds." 
The inventor states : — *' My invention relates to that method 
of coating metal known as tinning or galvanizing, and consists 
m the application of certain substances floating on the bath of 
molten metal and through which t\ie «x^d&% «xq passed. For 
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*^ this purpose, instead of the salammoniac or tallow, commonly 
'* used, I employ salts of tin, of which I prefer the chloride, per- 
*' chloride, and sulphate ; with these other substances may be 
'' combined, for the purpose of causing the metal to run more 
*' freely, as for instance, conunon salt, without departing from the 
" principle of my invention.*' 
[Printed, 8d.] 

A.D. 1857, March 10.— N« 700. 

HAMILTON, James. — " Improvements in coating iron and other 
'' metals with metallic substances." 

1st. " Coating iron or other metals with lead, or with com- 
** pounds of lead and other metals, in which compounds the lead 
** is two-thirds of the whole or more in quantity." 

If *^ a coating of lead only upon a sheet of iron " be desired, 
the iron is first tinned or galvanized *'byany of the ordinary 
** methods," and then dipped into a bath of molten lead. Upon 
this bath a floating stratum of tallow is used. 

The alloys used consist of certain proportions of mercury and 
lead, or of tin and lead. The cleaned article is coated with muriate 
of zinc or with sal ammoniac and re^n, " after which it is passed 
** into a bath of the molten metal and out through a layer of sili- 
*' cious sand or carbonaceous substance of similar mechanical 
^' properties, the treatment being similar to that known as 
** galvanizing." 

2nd. To coat iron and other metals with "tea lead."— The 
cleaned article is coated with muriate of zinc or with sal ammoniac 
and resin ; it is then passed through a bath of molten " China or 
** tea lead " " after the manner of * galvanizing.' " ** A coating 
" of lead will thus be effected without a previous application of any 
'^ other metal, and this operation may be repeated as often as 
'' desired ; or a coating of ordinary pig or other lead may be added 
" by passing the article into a bath of the same, after the said 
'* manner of galvanizing." 
CPrinted, 3d.] 

A.D. 1857, March 16.— No 741. 
BROOM AN, Richard Archibald {a communication). — {Provi- 
sional Protection only.) "Improvements in zincing or coating 
'' metals with zinc, and in cleaning metals." 
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" This invention^ as fer as it relates to the zmcmg of iron, is 
*' based upon the fkct that iron possesses the propertjr of preeipi- 
^ tating zinc frma its solutions." 

The fdilowing processes are set forth : — 

1st. The cleaned iron is rubbed with an amalgam of zinc in 
powder. The amalgam should have been preriouslj* digested 
in hydrochloric acid with excess of ammoniacal salt ; chloride of 
zinc may be used instead of hydrochloric acid. 

2nd. Instead of an amalgam of zinc, zinc in powder and a salt 
of mercmry dissolved in hydrochloric add is used. 

drd. " This solution is composed of zinc in powder, and of am- 
^ moniacal salt in excess in chloride of zinc with excess of acid." 

4th. " Chloride of zinc and amalgam." 

5th. " The same solution heated, with the addition of ammoni- 
" acal salt," or chloride of zinc may be used in connection with a 
mercurial salt " and chloride of lime or potash." 

The mercury may be dissipated by heat. 

This invention also- consists in the use of mercury and an Batt- 
moniacal salt in connection widi the usual pickling bath foi clean- 
ing iron. 

[Printed, Stf.] 

A.D. 1867, March 18.— No 767. 

JOHNSON, Richard. — {Provisional Protection oniifj) The tiile 

of this invention is " Improvements in cleaning iron and other 

" metals afker the manner known as ' pickling.' " 
The inventor states : — 

My invention rrfiers to the preservation of iron and other 
metals from injury during the process of cleaning, preparatory 
to drawing, coating with other metahy or for other purposes ; and 
the principle I proceed upon is to exelude the materials fipom 
the access of atmospheric air during their treatment with ihe 
acids or other substances used for effecting the required object. 
" To this end I use an air -tight vessel to receive the articles to 
be operated upon and the pickle solution, and from this vessel 
I withdraw the air contained therein when thought desirable, or 
I adopt other methods embodying the same principle of exclu- 

" sion of air from the metallic surfiskces." 

[Printed, SdJ 
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A.D. 1857, March 31.— N° 887. 
GOODE, Samuel Jabez. — ^The title of this invention is, "An 
'* improvement or improvements in depositing metallic alloys by 
" electricity." 

In his Provisional Specification the inventor states : — " My 
invention consists in using plates of the metals of which the 
alloy is composed, instead of a plate of the alloy itself in the 
solution &om which the alloy is being deposited. For example, 
when I wish to deposit brass, I suspend in the solution a plate 
of copper and a plate of zinc, the said plates being connected 
" with the negative element of the battery. By immersing one 
" or more of the plates to a greater depth, or by bringing one 
** or other near to the surface on which the alloy is being depo- 
*' sited, the composition and colour of the deposited alloy can be 
** regulated at pleasure. My invention is applicable to the depo- 
** sition of alloys in general by electricity, whether the alloy be 
" composed of two or more metals." 

In the Complete Specification the description is exactly the 
same in substance as the above, but at greater length. 
[Printed, 3d.] 

A.D. 1857, April 25.— N^ 1175. 
BURROW, James. — " Improvements in coating wrought iron." 

In one electrolytic arrangement a wooden trough contains 
the galvanic series, the depositing solution — which is also the 
exciting liquid to the galvanic series — and the plates to be coated ; 
the said plates to be coated rest upon the zinc or coating metal 
of the galvanic series. The galvanic arrangement is at the 
bottom of the trough, and is placed horizontally, so that the zinc 
or coating metal is uppermost. The iron plates are kept apart 
from each other in the trough by means of wooden pegs, and are 
disposed vertically. One termination of the galvanic series is 
dipped *' into a vessel containing an acidulated solution ;" the 
other is inunersed " in a vessel containing hot water, or heated 
" sand bath, or an alkaline solution." The ** straps " of the 
galvanic series are copper and zinc; the coating metal may be 
substituted for zinc. 

In another electrolytic arrangement carbonized wood and zinc 
compose the galvanic series, and the iron plates rest upon the 
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carbon bars as well as upon the zinc plates. The carbon and zinc 
are besides electrically connected ; the solution is used weak and 
at an elevated temperature. 

By the above-described processes, successive coatings of tin, 
zinc, lead, and copper may be applied to wrought iron, either 
with the assistance of mercury or not. 

The coating solutions consist principally of chlorides of the 
metals in combination with alkaline chlorides. 

A method of preparing a glaze and applying it to wrought 
iron is set forth in detail. 

[Printed, 4d.] 



A.D. 1857, April 27.— N° 1180. 

COWPER, Charles (a communication from Hyppolite Landois 
and Lion Daniel, of Paris), — " Improvements in electro-plating 
** and depositing metals." 

The bath or solution of silver or other metal to be deposited 
is prepared by adding tartaric acid to a double cyanide of po- 
tassium and the required metal, so as to precipitate a tartrate 
or bitartrate-of potash, leaving the metal in the solution, which 
is then in a fit state to be employed for the electro-deposition 
" of the metel." 

To make a gold bath, a solution containing certain proportions 
of chloride of gold and cyanide of potassium is placed in a stop- 
pered glass vessel, and a sufficient quantity of tartaric acid is 
added thereto *' to precipitate the potash of the cyanide in com- 
** bination with the tartaric acid. The vessel is immediately 
" closed air-tight by inserting the stopper, or the liquid is sub- 
** mitted to pressure in any other manner, so as to confine the 
'' vapour of hydrocyanic acid, which would otherwise escape. 
** When the tartrate has precipitated and the reaction is complete, 
" the vessel is opened and the liquid is filtered; the tartate" 
[tartrate?] or bitartrate remains on the filter; " and the solution 
** which passes through the filter is then ready for use." This 
bath should be acid. 

** A silver bath or solution is prepared in a similar manner, 
" substituting nitrate of silver for chloride of gold. The silver 
*' solution should be neutral, or nearly so." 
^^ Solutions of other metals are prepared in a similar manner." 
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These solutions ** are capable of being employed for electro« 
" plating and depositing metals on a great variety of other 
•« metals." 
[Printed, 3d.] 

A.D. 1867, May 6.— N» 1274. 

BECKER, JoHANN Phillippe. — " Improvements in the mode 

of silvering animal, vegetable^ and mineral objects." 
The invention consists in effecting the silvering of mineral, 

animal, and vegetable objects by submitting them to certain 
** fluids," " so that by electro-chemical action the object is accom- 
« pHshed." 

Fluid No. 1 consists of certain proportions of caustic lime, 
grape or milk sugar, and racemic acid, dissolved in distilled 
water. Instead of the racemic acid, " the same quantity of car- 
** bonic oxide of soda, or potassiiun, or gallic acid," may be used. 
** The whole is then filtered, excluded as much as possible from 
'' the atmosphere, and bottled up closely until used. If there is 
** sufficient time, the acids above mentioned may be dispensed 
'* with, as the caustic lime and the grape or milk sugar will be 
" ultimately dissolved by the distilled water." 

Fluid No. 2 is prepared by dissolving certain proportions of 
nitrate of silver and liquid ammonia in distilled water. 

** Metal to be silvered must first be cleaned with diluted nitric 
** acid, then rubbed with a mixture of cyanure " [cyanide ?] " of 
** potassium and silver powder, washed with water, then dipped 
** alternately in liquors No. 1 and 2, imtil they appear sufficiently 
'* silvered. Iron should first be inmiersed in blue vitriol." 

Methods of sUvering animal, vegetable, and mineral substances 
are also treated of in detail. 
[Printed, «.] 

A.D. 1867, June 1.— N» 1640. 
"WALENN, William Henry. — " Improvements in the elec- 
** trie deposition of metals and metallic alloys." 

This invention consists of *' the application of the tartrate of 
" ammoniimi and cyanide of potassium in combination, in a 
** solution used for the electric deposition of metals, or any modi- 
•* fication of this combination, according to the metal or alloy 
" required to be deposited." ' 

M. M. 1. 
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The proportions of the tartrate of ammonium and cyanide of 
potassiimi vary with each metal or alloy to be deposited. Th& 
proportions are stated for the metals copper, silver, and gold, and 
for the alloys bronze and brass. In the menstruum or solvent 
solution thus formed, " cyanides, tartrates, carbonates, or any 
'^ other suitable salt or salts " of the metal or metals to be depo- 
sited are dissolved; the resulting electro-depositing solution is 
then ready for use. 

The solution for depositing may also be made by the assist- 
ance of a galvanic battery, or other sufficient source of electric 
power, by mixing the cyanide of potassmm and tartrate oi 
" ammoniimi solutions in the desired proportions, and using a 
large positive plate of the metal or alloy required to be depo- 
'^ sited, and a fine wire for a negative plate, to charge the solvent 
" solution above named, with the quantity of metal requisite to 
** give a reguline deposit." 
*' The tartrate of ammonium alluded to is the neutral tartrate." 
" To deposit the alloy brass, a source of electric power should 
" be used, capable of evolving hydrogen freely at the negative 
" pole ; this is a general rule to be observed with all alloys." 
The solutions may be used either hot or cold. 
[Printed, 4d.] 

A.D. 1857, June 24.— N« 1766. 

PARKES, Alexander. — {Provisiwial Protection only.) This 

invention is entitled *' Improvements in coating metals with other 

" metals." 
The inventor states : — " This invention has for its object im- 
provements in coating metals with other metals. For this 
purpose zinc in a granulated or divided state, or other metal 
positive to the metal to be coated, is added to the coating solu- 
tion, which may be prepared as if it were to be used for depo- 
siting metals with a galvanic battery in the ordinary way of 
electro-deposition. The article to be coated is immersed and 
moved about rapidly in the solution in contact with the zinc or 
other metal until a coating of sufficient thickness is obtained. 
This process is particularly apphcable to coating small articles^ 
such as pins, nails, or screws, which cannot conveniently be 

" coated by the use of a battery." 
[Fnnted, SdJ 
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A.D. 1867, July 1.— N» 1836. 
NEWTON, William Edward (a communication from Ckarla 
Nigire, of Paris). — " Improved processes for ornamenting metallic 
'* surfaces, and for producing surfieu^es in intaglio or in relief for 
'' printing purposes." 

The design for omaonenting metallic surfaces or printing from 
ihem is first produced upon them by means of " a reserve or 
iasulating varnish;" all portions of the metallic surface which 
are bare are then covered with another metal by means of electro- 
dq[>osition. If the design is merely intended as an ornament, 
the exposed surface of the underneath metal is oxidized or sul- 
phurized, but if it is desired to print from, the design so formed 
i» bitten into by suitable menstrua. 

The design is obtained upon the metallic plate by the action of 
light. A sensitive layer of organic matter is made to receive the 
design by the ordinary photographic operations ; those parts that 
have been protected from the action of light are then dissolved off 
by a suitable solvent, leaving bare the polished metallic surfetce 
uademesfth. 

A reserve may also be obtained on " metal, marble, stone, &c.," 
by applying a proof from a " hehographic engraving " to the said 
■orface. 

To obtain an inlaid design. — " The metallic plate having been 
" etched, an inlaid design, may be obtained by covering the parts 
" in relief with a reserve or ground, and immersing the plate as a 
** cathode in a solution of one of the soluble salts of the metal to 
** be obtained, which metal will be deposited, and will fill up the 
" sunken parts." 

Other methods of obtaining ornamental and printing surfaces, 
in which the permanent deposition of one metal upon another is 
sot concerned, are set forth at length. 
[PrintedUSd.] 

A.D. 1857, July 8,— N^ 1901. 
BAHN, Louis Albert.— {Prof?wiona/ Protection only,) "Im- 
•* provements in galvanizing metals, and in the apparatus em- 
** plcyyed therein," 

** In carrying out this invention, after the metal to be galva- 
** nized has been passed through the ordinary add baths, and 
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been dried, it is immersed in the ordinary spelter bath, which 
is kept in a state of gentle agitation by any convenient me- 
chanical arrangement. In place of using sal-anmioniac on the 
top of the bath, as at present employed in the galvanizing 
process, I employ resinous and fatty matter, either combined or 
separate, to cover the surface of the bath for the purpose of 
preventing oxidation. By this means I am enabled to prevent 
*' the formation of dross or muriate, and ammoniac of zinc, which 
" is generally precipitated to the bottom of the bath in the ordi- 
*' nary modes of conducting the galvanizing process. In some 
cases I propose to introduce the articles to be galvanized into the 
spelter bath ^m the sides or bottom, in place of immersing 
them from the surface, whereby I protect the spelter from the 
action of the air, the bath being also closed by a lid or cover 
" which is luted so as to be perfectly air-tight. For the facility 
of introducing wire or bars of metal into the bath from the 
sides or bottom, I employ suitable stop-cocks fitted with funnel 
mouths. On opening the cock the. bar to be galvanized is 
pushed through it, and the small quantity of moulten metal 
" which escapes into the funnel mouth is partially cooled by the 
application of a wet rag or sponge, or other cooling agent to 
the sides of the funnel mouth, so as to keep the metal in a 
semi-fluid state, whereby the metal itself forms the barrier 
against any further escape from the bath." 
[Printed, 3d.] 

A.D. 1857, July 30.— N° 2074. 

COULSON, Samuel. — (Provisional Protection only,) " Im- 

" provements in preparing solutions for coating with aluminium." 
" This invention has for its object improvements in preparing 

" solutions for coating with aluminium. For this purpose cyanide 
is used, and the preparation is by preference produced as 
follows : — Into a solution of cyanide of potassium in water is 
introduced a plate or anode of aluminium, attached to the 
positive pole of a galvanic battery, and a plate of copper or 

" other suitable anode " [cathode ?] " is attached to the negative 
pole of the battery, the solution of such latter pole being sepa- 
rated by a diaphragm. By this means the alimiiniiun will be 
dissolved, and a proper solution theieby prepared, which is to 
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*' be used in depositing by electric means, as like solutions of 
** silver and of gold are now deposited." 
[Printed, 8d.] 

A.D. 1867, August 19.— N» 2198. 

WALL, Arthur. — "Improvements in coating metallic surfaces," 
principally applicable to the preservation of the bottoms of iron 
vessels from corrosion and from the adhesion of marine animals. 

The coat which is comprised in the first improvement is com- 
posed of a certain paint containing oxide of lead next to the 
metaUic surface, and an outer coating with a mercurial paint. 

In the second improvement an acid solution of the sulphate of 
the metal be deposited is dissolved in a mixture of naptha and 
** pyrolignous spirit." The resulting solution may " be apphed 
** to the metallic surfaces with a brush, such surface being pre- 
" viously cleansed from rust, scales, grease, or any other impurity 
** or foreign matter ; or the solution may be placed in a tank and 
** the metal be immersed in it, and electric currents applied, if 
" required." 

To clean the metallic surface, a mixture of muriatic acid and 
chalk is painted over the metal with a brush, and allowed " to 
" remain on the iron till dry, and till the coating assumes a red, 
** rusty appearance, say about 4 or 6 hours minimum to 10 or 12 
" hours maximmn." This coating is then removed with hot 
water and a brush. 

When a sufficient metallic covering has been obtained, the sur- 
tace is washed with hot water and then " with a weak solution of 
** potash, the whole wiped dry, and the solution, herein-before 
•* described, for the purpose of preventing fouling in sea water 
" applied as a surface covering." 

[Printed, id."} ^ 

A.D. 1857, December 19.— N° 3115. 

NEWEY, Thomas, CORBETT, John, and PARKES, William 
Henry. — {Provisional Protection only,) **A new or improved 
method of treating or coating steel pens and penholders, to 
prevent the oxidation of the same, which method of treating or 
coating may also be applied to other articles of iron and steel." 
A plate of tin is suspended in & Viot bo\\x^otv. q1 X^-^^oa^sn^ ^H. 
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potash^ ''which tin is connected by a copper wire to the zinc ^ 
[copper?] "of a voltaic battery;" "the pens, penholders^ and 
" other articles" are suspended "in the solution by cc^per 
" wires, which connect them with the copper or negative metal " 
[zinc or positive metal?] "of the battery; in a short time the 
" articles are coated with a coating of tin, which gives them a 
silver-like appearance, and preserves them &om oxidation. The 
surface of the plate of tin suspended in the solution, must, in 
the first instance, be greater than the surface of the pens or 
other articles. By this means the solution will become well 
" saturated with tin, after which equal amounts of surface may 
be employed. Instead of pure bitartrate of potash, red tartrate 
of potash may be employed, or caustic potash may be employed, 
" either of which in solution may be used instead of the solution 
" first described." 
[Printed, 3d.] 
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A.D. 1868, January 28.— N» 156. 

JOHNSON, John Henry (a communication from Charles 
Felix Sebille, of Nantes). — ^This invention "relates to improve- 
" ments in the nianufacture of lead and other soft metal piping," 
and consists in applying " a coating or lining of tin " to the 
interior, or to the exterior and interior, or to the exterior only^^ 
** of such piping during the process of its manufacture." 

In the first machine, described in the Specification and shown 
in the Drawings, the pipe itself is produced by the action of the 
piston of a vertical press upon the molten metal within the 
cylinder of the said press, causing the metal to exude from a die 
in the form and size of the pipe required. An internal " mandril ** 
is fixed to a cross head, which is contained inside the cylinder, 
and which bears against the under surface of the die or draw plate; 
the middle portion of the mandril is made of smaller diameter 
than the top and bottom of the same ; " the upper portion of the 
mandril is expanded to the size di ^^ \n te nft\. ^iiassk&tec of the 
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fbiislied pipe. When a short length of pipe has heen pressed 
through the die, " a quantity of molten metal duly prepared with 
** the requisite resinous agents for the process of tinning is poured 
** into the pipe/* and will probably rise some distance above the 
top of the mandril inside the pipe according to the quantity of tin 
Teqoired. As fast as the tube exudes from the die, it will be con- 
tinuously coated with the tin which enters the annular space 
between the middle portion of the mandril and the interior of the 
pipe ; the size of the upper portion of the mandril regulates the 
Hiic^ess of tin with which the pipe is coated. In coating large 
pipes the mandril " is made hollow, so as to form a cup, the 
** bottom of which is perforated laterally, so as to communicate 
• with the exterior of the mandril and the internal surface of the 
** pipe; " in coating small pipes, the mandril may be solid. 

In another machine, for tinning the inside of pipes of large 
dmmeter, the mandril is secured at its lower extremity to the ram 
or piston of the press; the mandril therefore rises with the ram or 
piston, and, in consequence of the shape of its upper end, in its 
progress up the pipe, it tins the interior of the said pipe to the 
desired thickness. In this case, the upper end of the mandril is 
made hollow, as described for use with large pipes in the first 
machine. 

In a third machine the lead pipe is coated, both inside and out, 
with tin. The arrangements for coating the pipe inside are the 
same as those described above. An outer brass cylinder is fitted 
on to the die outside the pipe, and external to the cylinder of the 
press, so as to enclose or surround the pipe at the part where it 
passes through the die ; this cylinder " forms a receptacle for the 
** tin which is required for coating the outside of the pipe, the 
" internal and external coatings being effected simultaneously, 
" and as fast as the pipe is produced." 

An arrangement, which may be employed or not in combination 
with the above-described machines, consists of a grooved pulley, 
over which the newly-made pipe passes to a bath of molten tin^ 
thence to a revolving drum, upon which '* it is wound as fast as it 
** is produced/' In order that the pipe may be well immersed in 
the molten tin, it is caused to pass beneath a second grooved 
pulley, which maintains it at a proper depth beneath the surface. 
This arrangement may be used with the ordinary pipe press. 

[Printed, lOd.] 
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A.D. 1858, February 23.— N» 353. 
SHEPARD, Edward Clarence. — {Provisional Protection only,) 
" The covering of metals hy the alloys of other metals as well as 
" metals, by means of electricity." 

1st. To deposit an alloy of silver and nickel. — ^The solution is 
made by adding carbonate of ammonia to a solution of nitrate of 
silver, until the resulting solution is perfectly clear, then making 
a similar solution of carbonate of nickel in carbonate of ammonia, 
and adding these two clear solutions together. The carbonate of 
nickel is, preferably, precipitated by carbonate of potash. An 
anode of one part of silver, and two parts of nickel, is used. 
" When working ,the solution constantly if it does not work 
" rapidly, put three or four ounces or more of cyanide of potas- 
sium into about fifty gallons of the solution." 

2nd. " To give to iron, zinc, and other metals, the appearance 
" of bronze, brass, copper, &c." — ^A solution of cyanide of potassium 
is mixed with a solution of sulphate of copper, until the resulting 
solution is clear ; a solution of cyanide of potassium is also added 
to a solution of sulphate of zinc, until a clear solution is produced ; 
these two clear solutions are then mixed together, and certain pro- 
portions of caustic potash and "cream of tartare" are added 
thereto. " To make the color of the brass red you use a copper 
" anode or plate ; to make the color green you use a brass anode ; 
^' when you want a rich color like gold thrown upon any metal, 
" the solution should be made warm or hot while working." 
jTrinted, 3d.] 

A.D. 1858, February 27.— N° 390. 

NURSE, David, NURSE, Robert, and NURSE, George.— 

" Improvements in coating metals, and in the apparatus connected 

'' therewith." 
These " improvements refer mainly to coating iron and other 
metals with tin or with an alloy of tin and lead by using a 
suitable hot chamber in substitution of the employment of 
grease or grease pots in the finishing process ; and the same is 
wholly or in part applicable in the process of zincing or galva- 

" nizing of metals." 
The hot chamber consists of *' a cast iron or other chamber^ 

'*' constructed so as to be set in brickwork and heated by means 
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** of a furnace;" this chamber is divided, by partitions, into a 
number of cells, each of which is closed at top by means of a 
separate moveable cover. 

After bein^ coated in the ordinary way by immersion in the 
bath of molten metal, the plates are placed in the hot cellular 
chamber '' until the superfluous metal coating, which is thus kept 
** melted, runs off." 

By this means grease is only used in the " process preparatory 
to dipping the plates into the molten metal bath ; or, instead of 
using grease in the said process preparatory to dipping for 
coating the plates," the uncoated plates may be laid "in a 
strong saline solution, made of chloride of zinc dissolved in 
water when manufacturing teme plates, and of chloride of tin 
for tin plates, and afterwards dipped successively in two baths 
*' of molten metal, one technically called the ' tin pot,' the other the 
** *wash pot;'" the plates are then finished "by the simple 
** transfer of each plate, as dipped, to its separate cell " in the said 
hot chamber. 
[Printed, Bd.] 

A.D. 1858, March 29.— N^ 667. 
JACQUIN, Edmond Auguste {a communication from Monsieur 
Henry Gamier ^ of Paris). — This inventio|i is entitled " An improve- 
** ment in preparing plates for printing," and it relates to " cover- 
** ing the printing surfaces, whether intaglio or relief, and whether 
" of copper or other soft metal, with a very thin and uniform 
" coating of iron by means of electro-metallurgical processes." 

The electro-depositing solution consists of a solution of sal 
ammoniac, in which the quantity of iron requisite to produce a 
reguline deposit, is dissolved by means of electric force. 

In carrying out this invention, an electric intensity of five of 
Bunsen's cells, arranged in series, is used by preference. Immedi- 
ately on immersing the copper plate, as a cathode, in the solution, 
it should be covered with a bright coating of iron all over ; the 
copper plate should not be allowed to remain in the bath and 
attached to the negative pole of the battery after the bright 
coating of iron begins to show a blackish appearance at the 
edges. Immediately on taking a copper plate from the bath," 
it is washed by means of jets of water, dried, and washed with 
spirits of turpentine ; the plate is then ready for printing fccwxv. 
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Before the coating of iron is entirely worn away, it may be 
removed by acids, and the printing surface may then be re-cor^red 
\\dth an iron coating as offcen as may be required. Dilute mtric 
acid is used to remove iron from copper. 

By means of this invention, printing surfcbces are said to yield 
a large number of impressions. 
[Printed, Ad.'] 

A.D. 1858, May 17.— N» 1100. 

HILER, Selah. — [Provisional Protection only,) The title of this 
invention is *^ An improved method of coating or amalgamating 
iron with silver, copper, brass, or other metals, or alloys of metals." 
The inventor states : — ** The nature of my said invention con- 
'^ sists in forming a siurface of brass or other ornamental metal 
" on iron or steel as follows : — " 

I take a suitable sheet, bar, or block of wrought iron, (or 
steel), and clean the surface thereof on one or more sides and 
*' heat the same, and while heated cast on to said surface or 
" surfaces the brass or other metal, and the union may be 
accelerated by the use of borax or other flux, or the coating 
metal may be united to the iron while the latter is in a state of 
fusion, and the brass or other metal is to bear the desired pro- 
portionate thickness to that of the iron. 
"The iron and brass, or other plating metals may then be 
" rolled down to the desired shape or thickness, or cut out, or 
" made up into any articles for which said plated or coated iron 
" may be adapted, such as buttons, stair rods, tubing, bells, 
" hinges, bolts, and other articles." 
[Printed, 8d.] 

A.D. 1858, June 8.— N° 1289. 

BROOMAN, Richard Archibald (a communication, from 
Messieurs Li4baut and Egrot). — {Provisional Protection omJy,) 
This invention is entitled '* Improvements in the manufacture of 
copper pipes and tubes." 
This invention consists in manufacturing copper tubes and 
" pipes without joint or weld, and either straight or cmrved, by 
" depositing copper in " [by means of?] " a galvanic battery over 
^ and upon a core of lead, ox otlxex fufiibk metal or matedal 
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** capable of being fused or melted by heat, or otherwise reduced 
^ and remored. The core maj be solid or hollow, and when 
" hollow may be allowed to remain in the copper tube, or may 
" Ik removed by mehing, or otherwise." 
[Fkinted.Sd.] 

AJ). 1868, July I?.— N* 1613. 

SPENCE, James. — "An improvement in the manufacture of tin 
** phites and teme or leaded plates." 

According to this invention, '^ puddled steel " is employed in 
the manufacture of the above-mentioned plates ; plates so manu- 
foctured " are superior in appearance, more durable, and capable 
** of being made at will soft and pliable, or hard and rigid, and 
" also more or less elastic, to suit the several purposes for which 
** they are to be used." 

The "black" plates to be tinned are made as follows: — ^The 
plates are rolled from a " finished bar," made from piling and 
rolling, in the usual way, a number of puddled steel bars in the 
finrt stage of manufactiure. In the piling of these bars, those of 
tiie softest steel are placed in the middle of the pile ; the outsides 
of the pile being highly carbonized will endure the reduction of 
carbon upon heating, " and a medium proportion of carbon will 
*• remain in the whole." In rolling the bar into sheets a uniform 
heat is imparted to them by a second furnace ; thus a hard quality 
txf steel may be rolled into plates and made available for the 
purposes required. 

The "black" plates are then pickled — ^rather longer than is 
usual with iron plates — annealed, and tinned with ten per cent. 
less tin than when charcoal iron is used. 

To render the plates elastic they are suddenly — whilst hot — 
passed into a refrigerator ; the edges may be rendered soft by 
dipping them into a shallow bath of molten tin. 
[Printed, 3d.] 

A.D. 1858, October 28.— N» 2409. 

MUNRO, William. — The title of this invention is **A new 
" manufacture of capsules and other metallic articles," and it relates 
to tinning sheets of lead by means of an electro-tinning solution, 
the said sheets of lead being afterwards made into capsules or 
other articles. 
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The electro-depositing solution consists of sulphate of tin 
prepared as follows : — Certain proportions of solutions of muriate 
of tin and common soda are mixed, thus producing a precipitate 
of carbonate of tin ; a certain quantity of sulphuric acid is then 
added to the precipitate when it is in a state of suspension in 
water. 

The tinned lead, as taken &om the solution, may be rolled into 
thin sheets, and capsules, &c., made therefrom ; or '* capsules or 
*' other articles previously made of lead may be coated with tin 
'' by putting such capsules or other articles on the zinc wire " 
[of the galvanic arrangement ?] '^ instead of the plate of lead." 
[Printed, 3rf.] 



A.D. 1858, December 16.--N" 2890. 

BROOMAN, Richard Archibald (a communication from 
Messieurs de Sauvigny, of Paris). — " An improvement in plating 
'^ and gilding forks, spoons, and other metal articles.'^ 

" According to the method usually followed in electro-plating 
" and gilding, a uniform coating is laid on every portion of the 
" article, silvered or gilt. Now, in many articles which ar^ 
subjected to more wear at some parts than at others, as, for 
instance, the prongs of forks, the bowls of spoons, &c., it is 
desirable to obtain a thicker coating at those parts. In order 
to effect this object I take any article, after having been uni- 
formly coated by the aid of the galvanic bath, then heat it, and 
by affinity of metal for metal solder on to those parts requiring 
a thicker coating as many layers of leaf silver or gold as may 
'* be necessary to produce the thickness desired. When a spoon, 
" fork, or other article is partially worn, without ungilding or 
" unsilvering the whole article, those parts only where the defects 
" exist need be covered. To cover an article which has been 
** previously coated by the ordinary galvanic bath in parts it is 
" heated to about 500° centigrade (932° Fahrenheit), silver or 
" gold leaf is then placed on the parts to be covered. The spoon, 
" fork, or other article can be burnished with a brush, feather, 
" agate, or other usual burnishing tool." 
[Printed, 3rf.] 
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1859. 

A.D. 1869, January 12.— N» 103. 

BESLAY, Charles. — " Improvements in coating or covering 
" iron and steel with tin, zinc, or lead, or alloys of those metals 
'* by electrical deposit." 

llie electro-depositing solutions used are composed of caustic 
soda or potash, together with the oxide of the metal to be depo* 
sited ; these solutions do not engender '* any tendency to oxidise 
'' in the metal coated, therefore the coating and the metal coated 
'' have permanent adhesion together." 

" The alkaline bath I form in somewhat of the following pro* 
*' portions by weight, from five to six ])art8 of metal, fifty to 
*' sixty parts of caustic potash, and one thousand parts of water. 
*' In order to utilize waste scraps of tin plate or other tinned or 
" zinced iron, I introduce these scraps into the alkaline bath, 
placing them in a mass to form one ])ole of the battery, the tin 
or zinc of which are thereby decomposed and transferred to the 
object to be coated, as well understood. Instead of the waste 
*' scraps, lead, tin, zinc, or alloys of those metals may be used 
and decomposed in the alkaline baths, and the same applied to 
the coating of steel and iron. In operating with tin, and in 
" order to obtain the primary quality of the metal in solution in 
*' the bath, I boil the metal or its oxide in a solution of caustic 
" potash." 
CPrlntod. Sd.] 
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A.D. 1869, February 25.— N<» 611. 
HINDR, Thomas Callbndbr, and IIINDR,Georgr James. — 
" Improvements in coating iron with coi)pcr or alloys of copper." 

According to this invention the iron is first tinned or galvanized, 
then coated with copper by immersion in the molten metal, and, 
finally, annealed, and (if necessary) smoothed. 

Instead of being tinned or galvanized, the iron may be coated 
with lead, or an alloy of lead, or with alloys of tin and zinc, by 
immersion in the molten metal or alloy. 

The articles may be annealed in a covered pan of charcoal. 
Another method of annealing consists in immersing the oo&ted 
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article into heated charcoal. A third method consists in immers- 
ing the article in a molten vitreous mixture^ %nd allowing it to 
cool gradually. 

To give iron bars, plates^ &c. a smooth surface^ thej are rolled, 
and (if required) softened bj annealing. 

To coat iron wire, it is immersed in the molten copper^ or alloy 
of eopper, ttnnealed, drawn, annealed, and so on, until it ia of the 
requisite diameter. When the wire is immersed in the molten 
eopper or alloy, a steel bar, passing across the crucible, obliges the 
said wire to go beneath the fused metal. 

If a portion of a piece of iron is to be left uncoated, that portion 
18 not freed from osdde; the fused metal does not adhere to the 
uncleaned part. 
EPiinted, 4<f.3 

A.D. 1669, April 4r-N« 846. 

MOREWOOD, Edmund. — " Improvements in coating metals '* 
by munersion in molten metals or aUoys. 

1st. '' The eoaiting of sheets or odier suitable surfaces of iron or 
** copper** by causing them to pass between rollers, the jaws or 
opemngB between which are " immersed to a considerable depth 
" bdiow the surface of the molten metal.*' 

2nd. The use of ^ a bar or barrier stretching across or nearly 
" across tiie pot, and descending to the depth of an inch or 
" two into the molten metal (so shaped as to form an enclosed 
" space on the side of the pot at which the sheets or pieces of 
" metal enter,) to cause such sheets or pieces of metal to pass in 

on the one side through one flux or kind of matter, and to pass 

out on the other, either through no flux at all, or through some 
** other matter thsji that through which they entered." 

3rd. Cleaiung the coated metal. — Bran or sawdust may be 
rubbed on to the surface. Sometimes the coated metal may be 
immersed in boiling water, then in cold water, and dried. An 
additional coating may be deposited upon the artide by means of. 
*' a solution of lead or tin." 

In the Specification and Drawings an arrangement is described 

and shown, in which there aie two pairs of rollers in the molten 

metal — ^two front rollers and two back rollers. The sheets are 

guided from the " flux box " or " barrier " above mentioned to 

their path tiirough the metal and between the rollers by a " front/* 
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"middle," and '*back" f(nU\e, thence to a pair of delirering 
xollen "outside the melted metal on the exit side of the bath." 

By means of the 2nd improvement " waste flnx " may be used 
<m the entrance side of the ]>ot, and sand, " whitening," or loam 
on the exit side. 
[Frtnted, 7rf.] 

A.D. 1869, April 13.— N» 9a}. 
HUGHES, John, WILLIAMS. William, and LEYSHON. 
OioROK. — ** Improvements in the manufacture of tin and teme 
^ plates." 

The usual method of manufacture of the above-mentioned 
Articles is as follows : — llie cleaned plates arc immersed in a pot 
eontainiuf^ hot grease, they arc then tranHfcrrcd to a j)ot contain- 
ing molten tin or teme metal " (known as the tinman's pot,) and 
^ are there allowed to soak for some time." TIic plates are then 
brushed over with tin in the "washman's pot," and deposited in 
a rack in another grease pot, where they remain for some time, to 
allow the excess of metal to drain off. Lastly, the ])lates are 
placed in another rack to cool, and into a shallow bath of hot 
metal, in order to melt off the metal accumulated at their bottom 
edges. 

According to this invention, instead of using the second grease 
pot, the ])latcs are placed " in a rack contained in another ])ot of 
** hot metal ;" when the rack is ftill it is raised slowly out of the 
pot ; the superfluous metal is thus allowed to run oiF, " and when 
^ the plates have cooled, which they arc allowed to do in the 
** rack, they are finished." 

Certain machinery is described and shown for performing this 
invention. 'Vhe rack is raised out of the finishing pot by means 
of chains and chain wheels on an axis rotated by hand ; the said 
rack is counterbalanced. The axis is ca])ablc of sliding horison- 
taUy in its bearings, " and it is caused to do so " when the rack 
has been raised out of the finishing pot ; the rack is thus loft to 
cool out of the way of the pot. 
[Printed, l«.4rf.] 

A.D. 18ri9, April 18.— N^ 9H2. 

PARSONS, William. — '* Improvements in preparing sheet iron 
" and other metal sheets for ja])anners and other uses." 
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These '' improvements consist in tinning each of the edges of a 
plate or sheet, and then varnishing or coating the central por- 
tion of each sheet or plate with a suitable varnish or matter to 
prevent oxidation, by which on the one hand the sheets or 
plates will readUj admit of being soldered at the edges, and at 
" the same time much tin will be saved in the manufacture of 
" japanned articles where tin plate has heretofore been used. 
" The best mode of tinning or coating the edges of plates is to 
employ shallow baths with a depth of melted tin, or tin and 
lead, or other metal, according to the quantity of the edges it is 
" desired to coat; the process of coating with fused metal in 
'* other respects is to be conducted as heretofore practised. When 
'* the plates have been thus tinned or coated at their edges, they 
" are covered with varnish or such like matter, preferring to 
" employ a varnish composedof one pound of asphaltum dissolved 
'* in two gallons of coal-tar naptha. This varnish is best applied 
" by immersing the plates in a bath containing the varnish, so as 
" to cover not only the centre of the plates, but also the tinned or 
" coated edges, as the varnish will not interfere with the soldering 
*' the plates together ; the varnish may, however, be applied with 
" a brush to the centre portions only of the plates." 
[Printed, 8rf.] 

A.D. 1859, May 20.— N^ 1250. 

BUDD, James Palmer. — "Improvements in the manufacture 
" of tin and terne plates." 

The inventor states that it has been proposed " in the Pro- 
'* visional Specification of a previous Patent" in which he is 
interested, " to place the plates next after they have passed through 
" the washman's pot, into a rack in a pot of the melted metal^ 
'* and when such rack is full of plates to raise the rack, and also 
" the plates, slowly out of the melted metal." 

According to the improvements which form the present inven- 
tion, independent apparatus is used to ''lift the several plates 
" simultaneously out of the metal and out of the rack, which is 
'* allowed to remain." For this purpose, a frame, carrying a 
suitable number of clips, is made to clasp the requisite number of 
plates, each clip holding one plate. The frame is lowered, then 
sJowlf risen; the plates are then deposited in a receiver, and 
cleaned in the usual way by bran. 
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The frame is railed and lowered by means of a screw and screw 
wheeL 

A wooden rake is used to keep the plates separate firom each 
other until they have cooled. 

If it be desired to do away entirely with the use of oil as a 
covering to the metal in the wash pot which is used instead of a 
grease pot* a clip is used which can be immersed entirely in the 
metal. By this arrangement the oxide can be entirely skimmed 
off immediately before the firame carrying the plates is raised. 
Another method consists in covering the fVame with a bonnet 
which can bo inmiersed under the surface of the metal; this 
arrangement obviates the necessity of skimming. 

[Printod.U. Id] 

A.D. 1859, May 23.— N^ 1J()2. 

LEACH, RoDBRT Valbntinb, and WILLKIT, Thomah Wil- 
liam. — " Improvements in the manufacture of tin plates and terno 
" or leaden plates, and in the apparatus connected therewith." 

The object of this invention " is to obtain a more uniform weight 
" of coating upon every ])late, and also more evenly to distribute 
" that weight of coating over its entire surface," than is done by 
the present method of manufacturing these articles. 

After coating the iron plates in the tin or terne pot and brushing 
them, they are placed in a rack, immersed in the wash pot at a 
given speed, allowed to remain there for a brief interval, then 
raised therefrom at a determined s])eed. " The ])lates thus coated 
" are then in the same or a similar rack, and by similar mechanical 
" means, simultaneously dipped in the grease pot." '' The rack 
" enters the grease pot at a gradually increasing speed, and leaves 
*' it at a gradually decreasing speed ;" by this means the coating 
Is uniformly distributed over the surface of each ])late. 

Water power is the motive power used to raise and lower the 
racks. 

llie machinery used to raise and lower the racks " is a simple 
" lever, to one extremity of which the rock is suspended by 
'* chains, while the other extremity is acted upon by a cam of 
•* suitable form." 

Another arrangement by which an equal distribution of the 
coating upon each plate is obtained is by placing the plates hori- 
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sontally in a suitable rack, and imparting rotary motion to this 
rack when it is immersed in the grease pot ; thus the centrifdgal 
force throws off the superfluous coating. 

For the conunoner kinds of tin and teme plates, the weight o( 
the coating metal upon each plate is determined bj means either 
of an ordinary grease pot or of one similar to that herein-before 
first described ; the plates are then arranged '' in a suitable rack in a 
" position neariy horizontal/' and immersed again into a greaae 
pot where they are allowed to remain for a certain time; the coat- 
ing upon the surfeu;es is thus equalized. 

A new apparatus for listing consists of a flat tinned copper 
plate " placed at an inclination of about thirty degrees *' [to the 
horizon ?] and heated by a suitable flue. " The plates are arranged 
*' in a suitable rack, and the edge that is to be listed rests upon 
*' the tinned copper. The effect is to heat the edge of the plate, 
** and remove the superfluous portion of coating metal, which then 
** runs from the inclined surface of the plate." 

[Printed, 4d.] 

A.D. 1859, June 21.— N« 1488. 

TOMKINS, George. — (Provisional Protection only.) " Improve- 
*' ments in coating metals, and in the apparatus connected tiiere- 
** with." 

This invention relates to the coating of iron plates with tin, or 
an alloy of tin and lead, by a method in which the use of grease 
pots is dispensed with. 

The melting pots are arranged in close proximity to each other; 
the first holds "liquid resin," the second molten tin, and the tibird 
the "wash." Over the pots are clips or hooks, connected with a 
lever, by which means a number of plates are immersed at tiie 
same time ; both ends of the lever may be made available for thw 
purpose, and the pots are arranged so that when one set of pistes 
are raised out of the resin pot (for instance) on one side, another 
set of plates enter the resin pot on the opposite side. By moving 
the column or support on which the lever rests, a similar opera- 
tion may be performed with the other pots. 

On leaving the tin pot the plates pass simultaneously through 
a brush, "in the form of a double gridiron;" all superfluous 
metal is, by this means, left in the pot. 
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To prevent any metal adherin(( to the bottoms of the 
** platei on leaving the 'waah-pot,' a hot plato polished is 
*' placed in juxtapoiition with the 'wash-pot»* having a small 

* jnller at its eztremitj^ with a canal below, so that as the plates 
" are drawn acroii the hot plate over the roller^ the superfluous 
^ jsctal will return to the pot, thus entirely dispensing with the 

* gsease pot" 

Hie above-described apparatus is also applicable to zincing 
metal plates." 
CMBtod,8d.] 

A.D. 1869, October 3.-N" '2235. 

MOREWOOD, Edmund. — "Improvements in coating metals " 
with other metals by immersion into molten metal. 

*' Sheets, plates, or pieces of coated ur uncoated iron or copper " 
are passed, in a wet state, between a pair of " receiving " rollers 
to the " flux box *' of the bath of molten metal : thence, by means 
of a " front " guide to a " front " pair of rollers, which are wholly 
immersed in the bath : the plate is then caused to |)ass horisDon- 
tally through the molten metal (by means of a " middle " guide) 
to a " back " pair of rollers ; and brought out of the bath vertically 
by means of a " back " guide, llie plates then enter a pair of 
" delivering " rollers, and are received by a workman. 

To free the sheets, Sec, as far as ))()SHiblo from adhering flux, 
tiiey are immersed a second time into melted lead or tin, the said 
melted lead or tin having (preferably) no flux on its surface. 

The *' receiving ** rollers of the above-described bath may be so 
Mvanged as to confine the vapour of the flux, and to prevent 
iqjury to the workman from the immersion of the wet plate, &c. 

For small-sized plates, an "intermediate *' pair of rollers may bo 
flaed between the " back " rollers and the " delivering " rollers, 
just outside the surface of the melted metal. 

The sheet or plate may receive a polished surface affcer leaving 
the " delivering ** rollers, by passing it between " a pair of chilled 
" <a case-hardened rollers hollow and either heated by steam 
'' or not." 

No 846 (A.D. 1859) is referred to. 

CFlrintoa, 8(/.] 
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A.D. 1859, October 6.-.N« 2263. 

WHYTOCK, Andrew.— (Prowwona/ Protection only.) The 

title of this invention is " A mode or method of applying joined 

" sheets of metal for roofing and other purposes." 
The inventor states : — " My invention consists in putting sheets 
of iron or other metals together in any lengths by means of 
folding, or what is known in the tinplate worker's trade as 
grooving, or by means of rivetting or linking, or otherwise con- 
necting the sheets, in order that they may be laid on roofs or 
sides of buildings in any required length, or for the purpose qf 
being continuously coated in any required lengths with other 
metal, or compounds of other metals, or with paint or tar, or 

'' other substances used to protect metal surfaces from corrosion 

" or decay, or other purposes." 

[Printed, 3d.] 

A.D. 1859, October 11.— N<> 2313. 

WHYTOCK, Andrew. — ''Improvements in coating sheets of 
" metal with other metals and other substances." 

These *' improvements consist in combining sheets of iron or of 
" other metal together at their edges," "by grooving, linking, 
** rivetting, or otherwise," before coating them with other metals, 
or other substances. 

In order to dry and heat the said connected sheets, before they 
enter the bath of metal or material, they are progressively " moved 
" through an oven or heated chamber, so as to come up to and 
" enter the bath at any desired temperature." " The first end of 
" a series of connected sheets is caused to descend into a bath 
" and under a roller or bar, or otherwise immersed below the 
" melted metal or material in the bath, and near the side of the 
bath where the first end enters, then under another bar or 
roller (also below the melted material) near the exit side or end 
of the bath, or otherwise kept immersed, then up out of the 
bath by the aid of the wires, strips, or chains, or other con- 
necting pieces of metal, the other ends of which are attached to a 
drtmi or other receiver. The other parts of the series of sheets are 
" wound around another drum or holder, and the connected series 
of sheets is wound off one holder on to the other, the surfaces 
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of the connected sheets becoming coated as the series progres- 
sivelj passes through the bath." 

The ''connecting of the sheets together may be only tem- 
porary." The connections of the edges of the succeeding 
" sheets may be accomplished by screw or other clamps or 
*' fasteners, which may be blacked or coated over in such manner 
*' as to prevent the melted metal adhering thereto, which clamps 
" or fasteners are to be removed after the sheets have come out of 
" the bath and the sheets have cooled." 

[Printed, 4d.] 

A.D. 1859, November 6.— N<> 2523. 

CUCHE, Emilb Alexandre. — {Provisional Protection only.) 
" Improvements in galvanizing metallic wires." 

The usual method of coating metallic wires with zinc is to 
unroll the cleaned wire from a bobbin, making it to traverse a 
bath of molten zinc. " At the exit from this bath the wire passes 
" in a draw or guage plate or in sand, so as to disengage itself 
" from the oxide of zinc and particles of pulverized charcoal 
" which it meets at the surface of the bath." 

According to this invention the guage plate or sand is replaced 
by " an apparatus, analogous to an argand gas burner disposed 
" in such manner that the wire can be introduced and passed in 
" the space which exists in the centre of the burner-like apparatus ; 
" jets of warm or cold air are forced out of the jet openings by 
" means of a blowing machine or pump." 

If it is desired that the grain of the zinc " form a helix round 
*' the wire," a tube of a certain diameter is adapted ** to the centre 
" of the jet apparatus in question," " in the interior of which is 
" a helical hollow in which the current of hot or cold air circulates 
'' intended to envelope the wire in its passage in the centre of this 
" tube." 

The air may be replaced " by substances in a liquid or gazeous 
** state, or it " [they ?] " may be pulverized and heated to a variable 
'' temperature, even to a state of incandescence, always having the 
" object in view to augment the adhesion of the zinc in the 
^ gidvanization of metallic wires." 

" To e£^e the furrows in the zinc " a rotating draw plate or a 
combination of pullies may embrace the wire. 
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A silicate of lead and a coating of black lead " may be applied 
to the surface of the crucible or vessel .contaixung the molten zinc^ 
to prevent the fused metal &om attacking ithe said crucible or 
containing vessel. 

[Printed, 3d.] 

A.D. 1869, November 15.— N» 2595. 

GRAHAM, James. — ^The title of this invention is "Improve- 

" ments in treating and applying products obtained when gal- 

" vanizing iron.'* 

" This invention consists partly in employing a solution of 

** chloride of ammonium, chloride of zinc, and a little chloride of 
iron/ for preparing iron and iron wire for galvanizing, instead 
of employing muriatic acid as is usual. 

" This solution I obtain from galvanizing refuse called by some 
sal amoniac skimmings or sal amoniac dross, which is now 
considered refuse and of little value, and in many instances was 
thrown away. I prepare the solution by crushing the sal 
amoniac dross or skimmings, and by boiling the same until all 
or nearly all the soluble salts are dissolved. I then place the 
refuse in a reverberatory ^imace and obtain a very good oxyd 

" of zinc." 
The solution made as above set forth is concentrated by boilings 

and used in a boiling state. ** The finest wire may be galvanized 

*' without injury by the action of acids." 
[Printed, 8<f .] 

A.D. 1859, December 6.— N° 2764. 

POTTS, Ferdinand. — " Improvements in the mode of manu- 
" facturing or finishing tubes for certain pmrposes." 

This invention relates to the coating of tubes with copper, brass 
or zinc. The coating may be applied to brass tubes or to iron 
tubes. The tubes are intended to be used in locomotive, marine, 
or other tubular boilers ; also for condensers, " and other parts in 
*' and about locomotive and marine engines.*' 
The processes employed are as follows : — Locomotive tubes of 
Muntz's metal " or brass are electro-tcoppered, and then drawn 
through a smooth steel finishing hole of the proper size in the 
same way and by the same appliances in which such tubes may 
have been originally made or formed." Iron tubes may be 
used as locomotive tubes by cleaning them and electro-coating 
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them with copper, as described above. When iron tubes are to be 
used for condensers, thej are cleaned, drawn through "a hole 
" suiHciently small as to compress the entire outer suiface of the 
tube concentrically with the steel surface of the hole» thereby 
pro<lucing a uniform smooth surface/* and electro-coated with 
copper or other suitable metal; they are then again drawn 
'< through a hole." 
[PrintoU, 3<(.J 
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A.D. 18(10, January ;J().-N" L'JO. 

NURSE, Gborqb.— (iVrmiMona/ Proteciiou unly.) " Improve- 
" ments in the manufacture of tin or * tcrnc,' and galvanized 
** metal plates.** 

*' This invention relates to that part of the operation of pre- 
paring metal plates necessary for removing the oxide Arom the 
metal previous to its being coated or covered with tin or other 
amalgam commonly used in the manufacture of tin or * teme * 
plates, and also galvanized iron plates.** 

" I take a number of sheets of metal of similar size, and the 
surfac^e of the first plate I sprinkle or cover all over with 
'* powdered charcoal or carbon ; upon this I place another plate, 
" and proceed to cover the surface of this second plate with 
*' charcoal or carbon as before, and in this manner I continue to 
" }>ile several plates one upon the other, interposing a stratum of 
" charcoal powder or carbon between each until I have piled 
together as many plates as I wish to operate upon at one time ; 
I then place these several plates in an annealing furnace, and 
subject them to heat, by which the oxide will be removed 
" therefrom. The plates are then ])assrd between rollers ta 
" planish them in the usual way, and as the metal by this 
'* becomes crystallized, the plates are again subjected to tlie 
" annealing i)roces8, and are then washed with a weak solution of 
'* stilphmrio acid and water previous to subjecting them to the 
" tinning or galvanizing operations, which may be performed in 
** the usual manner.'* 
CPrlntod,8<l.] 
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A.D. 1860, March 10.— N« 653. 

MORRIS, Timothy.— " Improvements in voltaic batteries, and 
** in vats used in depositing metals by electricity." 

" In constructing simple acid batteries according to my inven- 
'' tion I proceed as follows : — I place a closed reservoir containing 
" the exciting acid at a lower level than that of the battery, A 
" siphon from the top of the reservoir communicates with the 
'* top of the liquid in the battery, and a pipe from the bottom of 
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the battery communicates with the bottom of the reservoir. 
As soon as the acid in the battery becomes charged with zinc, 
it passes, by virtue of its greater density, into the reservoir, 
and an equal volume of acid passes from the reservoir to the 
battery. A circulation is thus set up, which continues as long 
as the battery is in action, and any unsaturated liquid remains 
" in the reservoir. Where the exciting liquid of the battery is a 
** dense solution which becomes specifically Ughter by the action 
" of the battery, as when a solution of sulphate of copper is 
" employed, I place the reservoir containing the solution at a 
" higher level than that of the battery, and connect the bottom 
" of the reservoir with the bottom of the battery solution, and 
" and the top of the reservoir with the top of the battery solution. 
" In sustaining or constant batteries where two liquids are 
" employed, both the arrangements described may be employed, 
** one to exchange one of the liquids, and the other to exchange 
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the reservoir is placed lower than the vat and filled with the 
depositing liquid of a proper working strength, and the pipes 
connecting the reservoir with the vat are arranged as herein 
first described. The heavy liquid as it is formed descends into 
the reservoir, and liquid of the proper strength passes therefrom 

" to the vat." 
" Where the solution in the depositing vat becomes specifically 

" lighter during use," the reservoir containing the solution is 

placed at a higher level than the depositing vat. 

Instead of filling the reservoir with a solution of the salt 

employed, crystals of the salt may be used ; the saturation of the 

liquid is thus kept up. 
[Printed, 7d.] 
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A.D. 1860, March 22.— N« 748. 

PEPPE, Georgb Tosco. — " Improvements in the manufMsture 
" of thin sheet lead coated with tin." 
'* The thin sheets of lead herein referred to are obtained by 
cutting from the outer surfiice of a mass or cylinder of lead, 
and I propose to utilise the fresh unoxidized surface of the thin 
" sheet lead so obtained, to deposit thereon a continuous, un- 
'' broken, and adherent coating of metallic tin, by means of the 
electro-plating process." 

" I take the thin sheet lead as it comes in a continuous sheet 
from the cutting machine and conduct it into a trough con- 
taining, by preference, stannate of soda, but other solutions 
may be used, such as the stannate of ])otash, or a solution of 
cyanide of potassium and tin. These solutions are maintained 
at a temperature varying from 150° to 170^ of Fahrenheit." 

The thin sheet lead is conducted along the bottom of the 
trough on a series of wooden rollers revolving freely on axes 
within the trough." A tin anode, suspended horizontally over 
the sheet lead, is preferred to be used with this solution. 

After passing through the solution, as above described, the 
sheet lead may be cut " into pieces of a convenient size," which 
pieces may be electro-tinned with a further coating of tin. 

The lead may then be drawn out to the thinness required by 
means of ''laminating rollers," and then again put into the 
depositing trough to receive a fresh coating of tin. 
. [Printed, 8d.] 

A.D. 1860, March 31.— N» 831. 

SHERIDAN, John. — "Improvements in the manufEicture of 
" sheet metal cadks and other vessels." 

These " improvements consist in making up casks and other 
*' vessels of sheet iron or other metal not coated with other metal, 
'' and then when the heads at both ends, or the head at one end 
of the casks or other vessels, as well as any hoops which may 
be used around such casks or vessels, have been put into their 
places, and fixed by the ordinary means, the casks or other 
^' vessels are immersed into a bath of melted zinc, or tin, or lead, 
'' or proper alloy, and thereby coated over the Burface, and at the 
** same time the heads and hoops^ and handles, and necks are 
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fixed, and good joints are made where the edges of the sheet 
iron or other metal come together, the metal casks or vessels so 
oompletelj or partly made being in a proper and clean state 
" when introduced into the melted zinc, tin, lead, or alloy of 
« metaL" 

The cask, made as described above, is cleansed and immersed in 
the bat^ of molten metaL The head or heads or body of the cask 
may have apertures to facilitate the outpouring of the molten 
metal after the cask has been immersed therein. One submersion 
only is required. 
[Printed, 8<2.] 

A.D. 1860, April S.—N^ 851. 

WOODRUFF, Fmhiv. —{Provisional Protection only.) "An 
" improvement in the manufacture of kon from the puddling 
" furnace for the purpose of rolling same into sheets, intended to 
** be coated with tin, lead or any other metal, applicable also to 
" the manufacture of all other sorts of sheet or bar iron where 
" toughness, strength, and ductility are essential." 

The object of this invention is to manufacture malleable iron of 
great toughness, strength, and ductility, and free from sulphur, 
phosphorus, and other impurities, by means of peroxide of 
manganese as a flux. 

" For the purposes of this invention, I take an ordinary puddhng 
" furnace and charge it, as usual, with four hundredweight to five 
" hundredweight (more or less) of pig iron or metal, and when 
" the iron is hot and well melted, I put in the flux of peroxide of 
" manganese, using from one to three pounds for each charge, 
" the quantity to be dependent upon the nature of pig iron used, 
" and the quality of the iron required." 

" It will be found by the above mixture of manganese, with 
** ordinary care and attention, uniformity of product will be 
" obtained, and in making tinned plates the bar iron will roll 
" with great softness, and at a low degree of heat, fineness of 
" surface, and with little mill waste, will open without trouble, 
" and will produce but few 'wasters,' all essential points in tin 
** plate manufELCturing, whilst the sheets when finished are 
^' superior in appearance and toughness to any hitherto made." 
[Printed, 8d.3 
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A.D. 1860, June 6.— N° 1386. 

HUGHES, Edward Thomas (a eommunication from Jo$eph 
Corduan, of New York), — " Improvements in coating or plating 
" the faces of printing type and 8tereoty))e plates." 

In subjecting types to the operation of being electrotyped or 

plated with brass, 1 plate masses of them together in a suitable 
**■ frame, or fasten them together in bundles by wires ; the letter 
*' fttces should all be upon the same plane, i.e., with a perfectly 
" even surface ; the faces are only to be immersed in the solu- 
** tion." The articles are cleaned by being brushed in a solution 
of cyanide of potassium. 

The following solutions are used to electro-coat type : — 

Brass solution. — A solution of black oxide of copper in cyanide 
of potassium is added to a solution of oxide of zinc in cyanide of 
potassium, the resulting solution is used with a brass anode, and 
" electro-magnetic" [magneto-electric?] force. It is preferred to 
use a brass vat, and to employ it as an anode. 

Solution to deposit an alloy of copper, zinc, and iron. — ^Prus- 
•iate of iron, oxide of zinc, and black oxide of copper, are stirred 
in a boiling solution of cyanide of potassium until they dissolve. 
This solution is used cold. 

Solution to deposit "key-metal." — A certain proportion of 
black oxide of copper and chloride of tin are stirred in a hot 
saturated solution of cyanide of potassium. This solution is 
allowed to cool before using. 

Solution to deposit an alloy of tin and zinc. — Chloride of tin 
and oxide of zinc are stirred in a hot saturated solution of cyanide 
of potassium. The solution ia allowed to cool, and is then ready 
for use. 

[Printod, 4<2.] 

A.D. 1860, June 6.— N° 1393. 

SAUNDERS, John, and PIPER, Joseph.— "Improvements in 
*' the manufacture of tin and teme plates." 

"According to our invention we take the plates out of the 
^ washman's pot, and instead of brushing them and finishing 
** them off in the mode heretofore in use, we remove the surplus 
" metal by passing them through rollers fixed near the side of the 
" washman's pot, or in a hot-air chamber, or partially or wholly 
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*' submerged in hot fjprease or oil or other fatty matter, or in any 
** kind of flux (the rollers being turned by hand or power), after 
*' which they are put in a rack, and when cool are finished/' 
[Printed, 3d J 

A.D. i860, June 22.— N« 1523. 

GRATTAN, Nicholas. — {Promsional Protection only,) This 
invention is entitled " Improvements in gilding steel and other 
*' metals." 

The inventor states : — " For this purpose I employ a solution of 
" sulphocyanide of gold prepared by adding sulphuric acid to a 
*^ solution of cyanide of gold in cyanide of potassium, and I 
*' employ this solution by immersing in the solution the steel or 
'^ other metal article to be gilded, and attaching to it by a wire 
" a small piece of zinc, also immersed in the liquid ; a galvanic 
** action is thus established in the liquid itself, the metal article 
*' being the positive pole, and the zinc the negative. During this 
^' action a coating of gold is deposited on the steel or other article, 
*' which adheres so firmly thereto, even should the article be of 
*' steel, that it cannot be removed except by absolute abrasion. 
** By no process heretofore employed can a coating of gold of 
" any thickness be produced on steel, so as to adhere to it at all 
" firmly." 
[Printed, 3d J 

A.D. 1860, September 4.--No 2131. 

HUGHES, John, WILLIAMS, William, and LEYSHON, 
George. — " Improvements in the manufacture of tin and teme 
** plates, and in apparatus employed therein." 

Instead of raising the plates out of the hot metal, as set forth 
in N® 933 (A.D. 1859) by means of a rack, " the rack is arranged 
*' to remain in the pot, and a second rack or apparatus is used to 
raise the several plates out of the pot and out from between the 
spaces of the ordinary rack; the form of this second rack 
may be varied, but it is preferred that it should consist of two 
notched bars at the lower part, with notches corresponding to 
the number of spaces between the ordinary rack ; these two 
" bora are affixed to or form part of a suitable frame, by which 
*" thejr are lowered into the pot, ao tY^at 'w\ict\.\\i^ \|W.^ we intro- 
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" duced in succession into the pot between the spaces of the 
" ordinary rack, the lower edges of the plates will also rest liear 
'* their ends in the notched bars or second rack, and when the 
** rack is full of plates, a third notched bar is caused to be folded 
** acr9S8 the upper part of the ordinary rack in such manner that 
" the notches of the upper bar will receive the upper edges of the 
** plates between the notches, and thus will the plates be supported 
" about the middle of their length ; this rack is then to be raised, 
" together with the plates, out of the pot, whilst the ordinary 
** rack remains in the pot. And in order to retain the heat, a 
" cover is used, which is introduced into or folded over the pot 
** and the moveable rack when full of plates, and such cover is 
" raised up with the moveable rack." 

[Printed, lOd.] 

A.D. 1860, September 5.— N« 2144. 

BEDSON, Gboroe.—" Improvements in annealing, cleaning, 
" and galvanizing, or otherwise coating wire and sheets or strips 
" of metal with metals." 

This invention " consists in causing the wire sheet or strip of 
" metal to pass through a furnace where it becomes heated, from 
" whence it is conveyed direct to a vessel containing muriatic 
*' acid or other cleansing liquid;" the said wire may then be 
coated with zinc or other metal by immersion in the bath of 
molten metal in the usual way, or the wire may be caused to pass 
onward through the bath, and finally wound on to a suitable 
reel, the process being continuous. 

The Specification describes and the Drawings show apparatus 
arranged in proper sequence, so as to perform the above-men- 
tioned operations continuously and in their proper order. Several 
delivery reels are placed side by side ; the wires proceed from these 
through a series of heated tubes (one to each wire) over suitably 
placed puUies into the acid trough, under a leaden roller therein, 
and again over suitably placed pullies to the galvanizing trough. 
In the galvanizing trough there is a bar, under which the wires 
pass, thus enabling them to descend to the proper depth into the 
molten metal. From the galvanizing trough the wires proceed 
over guide rollers to the receiving reels. The speed of revolution 
of the receiving reels determines the speed of the wires through 
the processes and apparatus above described. 
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If the wire is not to be annealed, the degree of heat to which it 
is exposed before entering the acid bath is much less than when 
the wire is annealed as well as cleansed. 
[Printed, WJ 

A.D. 1860, October 17.— N» 2627. 

BUD D, James Palmer. — '^ Improvements in the manufacture 
** of teme plates." 

" Heretofore, various arrangements of apparatus have been used 
" for simultaneously raising the several plates in a pot from the 
" melted metal therein, but when so doing the plates are veiy 
** liable to be injured by the grease or oil and scum floating on 
" the surface of the melted metal ; now my improvements con- 
" sist in skimming or running the oil or grease and scum ofP the 
'* melted metal into pockets or receivers at the sides of the pots 
" or vessels used, the upper edges of the pockets or receivers 
*' being at or near the surface of the metals so that when the oil 
" or grease and vum have been removed from off the metal they 
'* cannot return or flow back over the melted metal. It ie pro- 
** femd that the oil or grease and scum should be skimmed off 
*' into the pockets or receivers ; but they may be allowed to flow 
'' off from the surface of the metal into the pockets or recdverf 
** at the sides o£ the vessel." 

" When the proper quantity of plates is immersed under the 
*' surface of the molten metal in the wash pot," the oil that rises 
is removed into the pockets by means of a " rabble." All the 
plates are then " lifted out of the wash pot before a fresh suifJGMse 
" of oxide has had time to form." 

" The metal and oil so flushed or removed into the pockete it 
" receivers can be returned into the pot, aa required, by meaoe of 
'* a suitable ladle." 

The wash pot and pockets are ** formed of one piece of 
'' casting;^ one pocket is placed in front of the pot, and 
behind it. 

[Printed, 6A] 

A.D. 1860, October 17.— N» 2631. 

LEYSHON, Daniel Augustus. — ^This invention '^ consists of 
** certain improvements in coating plates, bars, wire, or other 
** forms or articles of iron, steely or zinc with lead in place of the 



PLATING OR COATING METALS WITH METALS. 159 



(( 



€€ 
€€ 



ordinary tinoiDg or galTanizing. The article to be operated 
upon when of iron or steel is first placed (if necessary) in a 
bath containing muriatic acid for the purpose of cleansing. It 
'* is then removed to a bath containing sal-ammoniac in solution ; 
** from which it is removed to grids or grates in an oven or stove 
for drying ; after which it is taken to a bath with a partition 
down a portion of its depth. This divided bath contains molten 
** lead, with a small portion of zinc The lead on one side oi the 
" partition is covered with sand, and on the other a lump of sal- 
** ammoniac is allowed to float on the surface of the lead to 
*' attract the dross. Into this last-named division of the bath the 
" article to be coated is phinged, and passing under the division 
" is drawn out through the sand. 

"In coating zinc articles, the first bath of muriatic acid and 
*' the drying operation would be omitted, the rest of the process 
" being the same." 

The bath of molten lead is first made with pure lead. It is then 
rendered " capable of depositing a bright and even coating upon 
" the sheet of iron or steel ;" either by throwing into the lead 
bath a very small proportion of pure zinc, and raising tbe tempera- 
ture of the bath, in order to melt the zinc (allowing the said bath 
to cool before immersing the articles to be coated) ; or by dipping 
a rod of pure zinc into the sal-ammoniac solution, and stirring 
the lead bath therewith, until the requisite amount of zinc is dis- 
solved. 
This process is applicable to baths of lead and tin. 

[Printed, 4(1.] 

A.D. 1860, December 6.— N» 2985. 

MOREWOOD, Edmund. — ** Improvements in coating metals.'* 
Ist. The use of a fence or flooring, placed between the flux aud 
the bottom of the front outside rollers, to prevent the said rollers 
from being splashed with flux when immersing the metal sheet 
into tbe bath of molten metal. The fence has a narrow opening 
in it for the plates to pass through into the bath. 

2nd. The use of brushes or rubbers (either fixed or rotating), 
preparatory to ])assing the sheets into the bath. Brushes or 
rubbers may also be used at the exit side of the bath, to equalize 
the coating of melted metal. To cause the sheets to travel in 
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sucli direction as will enable the brushes or rubbers to act with 
good effect, roller or bar guides are placed in suitable positions. 

Srd. " The arranging of the rollers working in flux, so that the 
" sheet, plate, or pieces of metal to be coated shall be near the 
'* surfieu^ of the flux when such pieces of metal make their exit 
" from the rollers." 

4th. After the removal of the plates firom the tinning pot, they 
are placed in a bath of grease or flux as a receptacle, from which 
receptacle they are withdrawn one by one, and passed between 
brushes or rubbers, or between rollers; these rollers may be 
heated. 

6th. "The use of rollers working in flux in combination with 
*' coating rollers working in the melted coating metal;" this 
arrangement is used at the exit side of the bath. 

6th. " The use of fluted, corrugated, or undulated rollers in 
" the process of coating sheet metal, in order that the sheets or 
" plates may be thereby impressed or strengthened in the process 
" of coating." The corrugations give strength to the sheet, so as 
to enable it to make its way against the brushes or rubbers ; the 
corrugations may either be retained on the sheet, or may be ■ 
removed by means of plain rollers. 

7th, In cleaning sheets of metal by pickling them in a tank of 
acid, they are kept separate by means of pegs or bars. A lid is 
used to the said tank to keep in the acid vapour. The acid vapour 
is conveyed into another chamber by means of a suitably-placed 
lead pipe. 

8th. " The use of hollow rollers to receive and deliver the 
" sheets as they emerge firom the melted metal or flux, so as to 
" admit of a current of cold water passing through them in order 

to prevent the coating metal on the surface of the sheets 

clinging to them." 

9th. To prevent the coating metal adhering to the surface of 
the " withdrawing " rollers, they may be covered with tallow, or 
other fatty matter. 

[Printed, W.] 
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Alloys, plating?, &c. — cont. 

DuMotay,68,69,60. 

Elkington, C. J. a. 107. 

Elkington, G. B., 81, 82. 

Emmerson, 87. 

Goode, 127. 

Hamilton, 125. 

HUer, 138. 

Hughes, 166. 

Johnson, 76, 76. 

Junot, 76. 

Leeson, 43. 

Leyshon, D. A., 168. 

If orewood, 47, 48, 60, 62, 56, 142. 

Morris, 76. 76, 88. 

Newton, A. v., 121. 

Newton, W. B., 80, 81. 

Norris, 47. 

Nurse, D., 136. 

Nurse, O., 136. 

Nurse, B., 186. 

Farkcs, 63, 60, 64. 

Payne, 123. 

Fershouse, 88. 

PliwrfSiir, 7. 

PoUux, 121. 

Pomeroy, 65. 

Poulain, 9. 

Puis, 110. 

Bogers. 47. 48, 60, 62, 56. 

Bussell, 63. 

Shepard, 136. 

Sheridan, 163. 

Smee, xx. 

Thomas, 96, 113, 114. 

Tilley.98,113,114. 

Turner. 17. 
Tytherleigh, 104, 117. 
M^alenn,xz,129,180. 
Walker, xx. 
Warner, 99. 
Woohrich, 63. 

Alum: 
Used as a cleansing solution ; 

Whateley, 3. 
Used in a depositing solution ; 

Barratt, 41, 49. 

Elkington, H., 80. 

Person, 89. 

Boseleur, 66. 

Thomas, 97, 118. 

Tilley,97,118. 

Alumina : 
Used in a depositing solution ; 
Thomas, 114. 
Tilley, 114. 

Alumina and potash, sulphate 

of: 

Used in a depositing solution ; 
Barratt, 49. 

See also Alum. 



Aluminium. See Aluminum. 

Aluminum, plating or covering 

metals witn : 
By electric force: 

Becquerel, xix. 

Coulson, 188. 

Heywood, 109. 

Scully, 109. 

Taylor, 108. 

Thomas, 97, 113. 

Tmey,97.118. 
By means of pressure combined with 
neat; 

StlrUng,lll. 
By means of sheets of aluminum ; 

Stirling, 111. 

Taylor, 108. 

Aluminum^ substituted for sil- 
ver wire in the manufacture 

of gold lace : 
Turner, 109. 

Aluminum, sulphooyanide of: 
Used in a depositing solution ; 
Smith, S. B., 64. 

American or Russian potash. 
See Potash, American or Rus- 
sian. 

Ammonia, caustic, solution of: 
Used as a cleansing solution ; 

Halls, 101. 

Lowe, 101. 
Used in a depositing solution ; 
, Becker, 129. 

Pontainemoreau, 62. 

Newton. W. E., 80. 

Poole, 48. 

Power, 76. 

Steele, 66. 

Thomas, 97, 98,118. 

TiUey,97.98,118. 

Watt, 113. 

Ammonio-acetate of copper. 
See Copper, ammonio-acetate 
of. 

Ammonio-sulphate of copper. 
See Copper, ammonio-sul- 
phate of. 

Ammonium, acetate of : 
Used in a depositing aolution; 
Spencer, 88 89. 
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Ammonium, a salt of: 

Used in a demnsing tolution { 

Brooman, 128, 
Used in dcpowting sino ; 

Broomao, 126. 

Ammoniimi, carbonate, sesqui- 
carbonate, or bicarbonate of : 

Used in a brassing solution { 

Fontainemoreau, 6t. 

Johnson, 75, 76. 

Morris, 76, 76. 
Used in a gilding solution { 

Elkington. H.. 80. 
Used in a silvering solution! 

Fontainemoreau, 68. > 

Tuck, 44. 
Used in a solution for depositing an 
alloy of aluminum and nickel ; 

Thomas, 114. 

Tilley, 114. 
Used in a solution for depositing an 
allov of silver and nickel ( 

Bnepard, 186. 
Used in a solution for depositing 
Qerman silver ; 

Johnson, 76, 76. 

Morris, 76, 76. 

Ammonium, chloride of: 

Used at a cleansing liquid ( 

Bootie, 8. 

CraufUrd, 28. 

Graham, 160. 

Hull, 101. 

Leysnon, D. A., 168. 

Lowe. 101. 
Used at a flux ; 

Alston, 18. 

Ashton,4. 

Callan,08. 

CraufUrd,28. 

Crawford, 6. 

Cutler. 78. 

Orissell,68. 

Hamilton, 126. 

Hand, 14. 

Hickman, 18. 

Hunt, 91, 100. 

Kenriok, 18. 

Kerr. 12. 

Leysnon, D. A., 168. 

Morewood, 46, 60, 62, 66, 67, 71* 73. 

Poole, 16. 

Foulain, 0. 

Bedwood,68. 

Eogers. 48, 60, 62, 66, 67, 71, 78. 

Taylor, 6. 
Used at a source of vapour ( 

Morewood, 60. 

Rogers. 60. 
Used in a depositing solution ( 

Barratt, 82, 41. 

Elkiugton, 0. B., 88. 



Ammonmm, chloride of — eont, 

Elkington. II., SO. 
Fontainemoreau, 36, 06. 
Oamier, 187. 
Jacquin, 137. 
Newton, W., E., 80, 81. 
Parkes, 63. 
Spencer, 88, 30. 
Used to amalgamate steel plates ; 
Borgner, 116. 
Lowe, 116. 

Ammonium nitrate of: 

Used in a dopositing solution ; 
I>o U Balsode, 68. 
Power, 76. 

Ammonium, sulphate of: 

Used in a depositing solution i 
Barratt, 32. 
Elkington, O. It. 32. 
Newton, W. E., 81. 

Ammonium, sulphocyanide of: 

Used in a depositing solution i 
8iuith.srB., 04. 

Ammonium, tartrate of: 

Used in a depositing solution ; 
Walenn, 120, 180. 

Ammoniuret of gold. See 
Gold, ammoniuret of. 

Animal fat, used as a presen^a- 

tive from the action of the 

air: 

Bahn, 131. 
Callan, 82. 
Collins, 13. 
Hamilton. 126. 
Morewood, 48. 
Pamall, 18. 
Piper, 166. 
Bogers, 48. 
Bussell, 68. 
Saunders, 166. 
Stirling. 60. 
Warner, 26. 
WooUrich, 63. 
Wyatt, 13. 

Antimony, plating or covering 

metals with : 

By electric fbroet 
Bird,xix. 
Dufrosne, 118. 
Qowt xxi. 
8mee,xz. 

L 2 
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Antimony, plating. Sec, with— 

cont. 
By IHotion and heat ; 

Barron. 119. 
By immersion in the melted metal ; 

Callan, 82. 92. 

Morcwoott, 6fl. 

Newton, A. V., 122. 

Parkes, 63, 61. 

Poleux, 122. 

Eogers, 66. 
By mechanical processes ; 

DulVesne, 118. 
By simple immersion in an aqueous 
solution ; 

Dufresne, 118. 

Morewood, 106. 

Rogers, 106. 

Aquafortis. See Nitric acid; 

Aqua regia. See Nitro-hydro- 
chloric acid. 



" Argentine-water 
Advielle, 111. 



99 



Arsenic, " oxide of: 
Used in a depositing solution ; 
Chenevix, xvi. 

Arsenic, plating or covering 

metals with : 
By electric force •, 

Davy, E., xviii. 
By simple immersion in an aqueous 
solution ; 

Chenevix, xvi. 

Barites employed iu3 fluxes : 
Parkcs, 64. 

Barium, chloride of: 
Used as a flux ; 

Varkes, 61. 
Used in a depositing solution ; 

Fontainemojreau, 36. 

Barium, sulphocyanide of: 
Used in a depositing solution ; 
Smith, S. B., 64. 

Barrier across haths of molten 

metal, to enable the sheet of 

metal to pass into the bath 

through one material, and out 

through another: 
Horewood, 142. 



Baryta. See Barytes : 

Barytes: 
Used in a depositing solution ; 
Fontainemoreau, 35. 

Baths for melting metals : 
Making them of brick ; 
Morewood, 94. 
Rogers, 94. 

Benzoate of Potash. See Potash, 
benzoate of. 

Bicarbonate of ammonium. See 
Ammonium, carbonate, ses- 
quicarbonate or bicarbonate 
of. 

Bicarbonate of potash. See 
Potash, carbonate or bicar- 
bonate of. 

Bicarbonate of soda. See Soda, 
carbonate or bicarbonate of. 

Bichloride of mercury. See 
Mercury, bichloride of. 

Bichloride of platinum and 
ammonium. See Platinum 
and ammonium, bichloride 
of. 

Bichloride of platinum and 
potassium. See Platinum and 
potassium, bichloride of. 

Bichloride of platinum and 
sodium. See Platinum and 
sodium, bichloride of. 

Bichloride of tin. See Tin, bi» 
chloride of. 

Binoxide of tin. See Tin, oxide 
or binoxide of. 

Bismuth, plating or covering 

metals with : 
By electric force; 
Bird, xix. 
Parker, 63. 
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Brass deposited by heating a 

compound coat of copper and 

zinc : 

Barratt. 32, 41. 
Elkiiigton, G. R., 82. 

Brass, plating or covering metals 
with: 

Phillips, 86. 
By casting ; 

Burgess, 79. 

Hiler, 138. 

Payne, 128. 

Poole, 19, 20. 

Watt, 79. 
By electric force ; 

Atkinson, 120. 

Cordunn, 165. 

Davy, E., xviii. 

De la Salzede, 68. 

De Buolz, XX. 

Fontainemoreau, 61, 82. 

Goode, 127. 

Hughes, 166. 

Jeffs, 76. 

Johnson, 76, 76. 

Morris, 76,76. 

Newton, W., 81. 

Newton, W.E., 80. 

Potts, 160. 

Bussell. 63. 

Shepard, 186. 

Steele, 66. 

Walenn, 129, 180. 

Walker, XX. 

Woolrich. 63. 
By fusing a sheet of brass on to the 
underneath metal ; 

Clark, 121. 

Jefb, 76. 

Poole, 16. 
By immersion in the melted alloy ; 

Atkinson,120. 

Buivess, 78, 79. 

Poole, 16. 

Watt, 78, 79. 
By simple immersion in an aqueous 
solution; 

Atkinson, 120. 

Fontainemoreau, 96. 

Brightness or smoothness ob- 
tained in an electro-deposit : 

Smith, 8. Bo 64. 
By motion; 

liOeson 43 
By the use of bisulphuret of car- 

Don; 

Im)n8, 67. 
Millward, 67. 
Br the use of the sesquioBrboiiate or 
Dicarbonate of ammonium; 
Tuck, 41 



Britannia metal, coating or 
covering : 
With copper ; 
Lyons, 67. 
Millward, 67. 

Bromide of gold. See Gold^ 
bromide of. 

Bromide of platinum. See Pla- 
tinum, bromide of. 

Bromine': 
Used in a depositing solution ; 
Spencer, 38. 

Bronze, coating or covering : 

With antimony ; 

Fontainemoreau, 96. 
With gold; 

Fontainemoreau, 62. 
With iron; 

Fontainemoreau, 96. 
With lead; 

Fontainemoreau, 96. 
With platinum ; 

Fontainemoreau, 96. 
With silver; 

Fontainemoreau, 96. 
With tin; 

Fontainemoreau, 96. 

Bronze, plating or covering me« 
tals with : 

Phillips. 86. 
By electric force ; 
De la Salzede, 68. 
Newton, W. B., 81. 
Shepard, 186. 
Walenn, 129, 180. 

Brushes used in connection with 

a bath of melted metal : 
Morewood, 169. 

** Bullion," manufacture o : 

Brade, 96. 
Mas8on,W, 

Butter of zinc. See Zinc, chlo- 
ride of. 

Cadmium, plating or covering 

metals with : 
By electric force ; 

Bussell, 68. 

8mee,zx. 

Woohich,68. 
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CAdmiimi^ plMing> &o.» with-— 

By immertitm In the melted metal » 

BuMell. 68. 

Woolrieli M. ' 
Mi mechftnioeUy applyliic the metal 
in contact t 

BuMelUea. 



in contac 

BuMell 

Woolrioh, es. 

■implci 
iolution ( 

lforew( 

Bogen, 



By limplc immenkm in an atneoot 
ilution ( 
If orewood, KM. 

LlM. 



Cadmium, solution oft' 
Uied to coat iron \ 

Calcined magnesia. S«t Mag- 
nesia. 

Calcium, chloride of; 
Uaed in a depoalting iolution i 
Fontainemoreau, 85, 96. 

Calcium, sulphooyanide of: 

Uied in a doppiiting loltttioni 
Smith, B.B., 64. 

CarWate of ammonium. See 
Ammonium, carbonate, sesqui- 
carbonate, or bicarbonate of. 

Carbonate of copper* 5ff Cop- 
. per, carbonate of. 

Carbonate of lime. See Cbalk. 

Carbonate of nickel. See Nic- 
kel, carbonate of. 

Carbonate of potash. ^ See Pot- 
ash, carbonate or bicarbonate 
of. 

Carbonate of silver. See Silver, 
carbonate of. 

Carbonate of soda. See Soda, 
carbonate or bicarbonate of. 

Carbonate of tin.. Sm Tin, car* 
bonate of. 



Carbonate of line. See Ztno, 
carbonate of. 

Carbonated residuum of cyanide 
of potassium *. 

UieA rur vinftninK metalllo lurfkoesi 

Fontainemoi •• n . 61 . 
UmmI in a dcpotiting noiuiion ; 

Fontainemoreau, 61. 



Carbonates t 
Klinclecti 
Walonn, 129, 



UmmI in clectro-depoaiting lolutioni i 
f 180. 



Case-hardening as a prepara- 
tion for electro-deposition : 

Blaokwell, 47. 
Norrii, 4f!, 

Caustic ammonia. See Ammo- 
nia, caustic, solution of. 

Caustic baryta. See Darytes. 

Caustic lime. See Lime. 

Caustic lithia. See Lithia. 

Caustic potash. See Potash, 
caustic. 

Caustic soda. See Soda, caustic* 

Caustic strontia. See Strontia* 

Chalk: 

Vied to deanie Iron lurfkoei i 
Wall. 168. 

Charcoal placed on the surflftce 
of melted metal : 

Burgesi. 79. 
Hamilton. 1S8. 
Horewood, 68. 
Bogen, 68. 
Walt, 79. 

Charcoal used to de-oxidise me- 
tal plates t 
Nune, G., 161. 

Chloride of ammonium. See 
Ammonium, chloride of. 

Chloride of barium. See Ba» 
rium, chloride of. 
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Chloride of calcium. See Cal- 
cium, chloride of. 

Chloride of copper. See Cop- 
per, chloride of. 

Chloride of gold. See Gold, 
chloride of. 

Chloride of gold and sodium. 
See Gold and sodium, chlo- 
ride of. 

Chloride of iron. See Iron, 
chloride of. 

Chloride of lead. See Lead, 
chloride of. 

Chloride of lime. See Lime, 
chloride of. 

Chloride of magnesium. See 
Magnesium, chloride of. 

Chloride of manganese. See 
Manganese, chloride of. 

Chloride of nickel. See Nickel, 
chloride of. 

Chloride of platuium. See Pla- 
tinum, chloride of. 

Chloride of potassium. See 
Potassium, chloride of. 

Chloride of silver. See Silver, 
chloride of. 

Chloride of sodium. See So- 
dium, chloride of. 

Chloride of sodium and ammo- 
niimi. See Sodium and Am- 
monium, chloride of. 

Chloride of strontium. See 
Strontium, chloride of. 

Chloride of tin. See Tin, chlo- 
ride of. 



Chloride of zinc. See Zinc, 
chloride of. 

Cblon«le of zinc and ammonium. 
See Zinc and ammonium, 
chloride of. 

Chlorides employed as fluxes : 
Parkes, M. 

Chromium, plating or covering 
metals with : 
By electric force; 
Junot, 78. 

Citrate of copper. See Copper, 
citrate of. - 

Citrate of zinc. See Zinc, citrate 
of. 

Citric acid : 
Used in a depositing solution ; 
• Howell, 64. 
Newton, W. Et, 80. 



Cleansing acids used for electro^ 
pering : 
farratt, 40. 



coppering : 



Colouring iron and steel to 
imitate hrass. See Iron and 
steel, colouring them to 
imitate hrass. 

Common salt. See Sodium, 
chloride of. 

Common turpentine. See Tur- 
pentine. 

Cooling a fused metallic coating 
hy means of a rapid current 
of air : 

Kenrick, 18. 

Copper, acetate of; 

Used in a depositing solution; 



Newton, W. B., 80. 
B.U88ell,6S. 



Spencer, 89. 
Steele. 66. 
Woolrich, 68. 
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Copper, ammonio-aoetate of: 
Uied in » d«poiiting lolatkm ( 
Spenoer,89. 

Copper, ammonioHralphate of: 
used in » depotlting lolutioii t 
FonUinemo wu , 01. 

Copper tnd potash, tartrate of : 
lAed in a depoiiting loltttloa \ 
Newton, W. B^ 81. 

Copper and potassium, cyanide 

Ufed in » depoiitinfc lohition \ 
Newton, W. B., 81. 

Copper, carbonate of: 
uted in a dopodting solution i 
Fontainemoreau, OS. 
Newton, W., 81. 
Poole, 48. 
Walenn.lfl0,180. 
Woolrioh, 45. 

Copper, chloride of: 
Tne vapour uied to deposit i 

Qrissell, 09, 

Redwood, 88. 
Used in a depoiiting solution ( 

Burrow, 187, 188. 

Chctitrvix, zvi. 

De la Salsedc, BS. 

Fontainetuoreau, 08. 

Kirwiin, zv. 

Cm)per, citrate of: 
Used in a depositing solution i 
Newton, W. B. 80. 

Copper, coating or covering : 

lyith alloys; 

Callan, 02. 

Collins, 13. 

Morewood, 142. 

Playfkir, 8. 

Poulain, 9. 

Turner, 17. 

Wyatt, 18. 
With aluminiun ; 

Stirling, 111. 
With amalgam of tin ( 

Bergncr, 110. 

Lowe. 118. 
With antimony ( 

Callan, 92. 
With gold } 

Act of Parliament zi. 

Alston, 10. 

Blkington, G. B., 80. 

Elkington, H., 80. 

Uagelshelmer, xU. 



Copper coating, Sic.^ont, 
Held, zli. 

MmwanL67. 

Newton, W. B., 77. 

Pliny, z. 

Talbot, 48. 

Turner, 17. 
With iron I 

OartUin't 187. 

Jaoouin, 187. 

Kiroher, zii. 

Lyons, 67, 68. 

MiUward, 67, 68. 
With lead; 

Callan, 92. 

Collins, IS. 

Morewood, 147. 

Parkes, 63. 

Wyatt, 18. 
With mercury ; 

Kirwan, zv. 
With metals in general ; 

Morewood, 148, 147. 
With platinum ; 

Howell, 64. 

Johnson, J. II., 80. 

Lewis, zv. 

Talbot, 48. 
WithsUvor; 

Alston, 10. 

Boyle, ziii. 

Fordjrcc, zv. 

Haaelshoimer, zii. 

Hold. zii. 

Kirwan, zv. 

Lyons, 67. 

Masson, 80. 

MiUward. 67. 

Newton, W. K., 77. 

Flayfttir, 8. 

Pllny, zl. 

Roberts, 2 f. 

Whateley,8. 
With tin; 

fiootie. 8. 

Burke, 03. 

Callan, 02. 

Chambcrlaino, 8. 

Collins, 13. 

Crawford, 6. 

Fontainemorcau, 06. 

Gkbdolin, zvi. 

Maroi, zv. 

Morewood, 110, 147. 

Parkes. 63. 

Pamali, 10. . 

Pliny, zi. 

Rogers, 118. 

Stocker, 03. 

Wyatt, 13. 
With Bine; 

Barratt,31,41. 

Callan, 98. 

Collins, 18.. 

Craufurd, 88. 

Blkington, 0. B., 81. 
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Copper, ooatiiiff. See, — «vi»*a > 

with dno— eoN^T. 

Fontainemore&u, 08. 
Morewood, lie. 
Farkes, 68. 
Person, 89. 
Bogera,116. 
Wy»tt,18. 

Copper, cyanate of : 
used in a depositing sdution'; 
Boequet, 91: 
Johnson, 91. 

Copper, cyanide of : 
xfsed in a de KMitiug eolation t 
Barratt, 41. 
Cautsinua, 122. 
Comforth, 110. 
Gowper. 122. 
DeKuolZyXZ, 
Fontainemorean, 68. 
Johnson, J. Q., 98. 
Walenn, 129, 180. 

Copper, double salts of; 
used in a depositing sollition ; 
Newton, W. B., 80, 81. 

Copper mines. See Copper 
precipitated from the waters 
of copper mines. 

Copper, nitrate of : 
xfsed in a depositing solution; 
Spencer, 80. 

Copper, oxide of : 
Used in a depositing solution ; 
Corducm, 165. 
Fontainemorean, 62. 
Hughes, 155. 
Southby, 117. 

Copper, plating or covering 

metals with : 

I^ns, 74. 
By casting; 

Buigess, 79. 

HUer,138. . *" 

Morewood,67* 

Poole, 19. 

Bogers, 67. 

Watt. 79. 
By electric force; 

Atkinson, 120. 

Barratt, 40, 41. 

Bergner, 115. 

Bessemer, xviii. 

Bird.xix. 

Blaokwell« 47. 



Coppeg/pltttiiig^^fec^ wi i l ^ ' ■ f owfc 
By elecoric forc&-«Ofi<< 

Bocquett 91. 

Brooman, 188. 

Bucholf, xviii. ^ 

Burrow, 187, 188. 

Corduan.11^ 

Comforth, 110. 

DanielL xviii. 

Davy,B.,z?iii, ■**•' 

Denny, 88. .^ 

Dufiresne, 118. 

JBgrot^lSS, 

Blkington, G. J. C, 107. 

BUdngton, O. B., 84. 

Elkington, H., 84. 

FontainemiHreaa, 51, 62.. . • ^4 

Gedge,106. 

Hughes, 155. 

Jscobi, xviii. 

Johnson, J. H., 91, 07. 

Lee90ii^43. 

LiebaiU,18S, 

liockett, 86. . ' ,T- - ' 

Lotoe, 115. 

Lyons, 57. 

MaiUv, 108. 

MillwarcL67. 

Newton, W.1JDU 

Newton, W. JB, 80. . 

Norris, 47. 

Oudiy, A., 104. 

Oudiy, L., 104. 

Parkes, 89, 68, 64i 

Petiljiean, 103. 

Pdtre, 103. 

Poole, 48. 

Potts, 150. 

Power. 77. 

Bussell, 63. 

Shepard, 186. 

ShorewSS. 

Smee,xx. 

Southby, 117. 

Spencer, xix., 89. 

Thomas, 98, 114. 

TUley, 98, 114. 

Walenn, 129, 130. 

Walker, xx. 

Wollaston, xvi. 

Woobich. 45, 63. 
By exposure to vapour; 

Grissell, 69. 

Redwood, 69. 
By friction and heat ; ' 

Barron, 119. 
By ftising a sheet of copp<Sr on to 
the underneath metal ; 

Poole, 15. 
By imm^fsion in the melted metal ; 

Atkinson, 120. 

Bowser, 22. 

Buraess, 78, 79. 

Gordon, 22. 

Hinde, G. J., 141. 

Hinde, T. 0.. 141. 

More wood, Si, 



FLATINO OR COATING MRTAIiH WITH MKTALfl. 171 



Ctntpeft plating, Iri^., with— iwfil. 



-<wn/. 



l«rwUm. A. V., IM, 
'mntm, flMO. 
^ot0ua', Iff* 

'O0M(. 10. 

ff. 

iNinN (»f ft fltis I 

fniMitii M| ff* 

rfntch, 104. 
iMthftttUiM vrmmum 
]>ufrmtw, liN. 

J^ DTiWillrfll 

Hy MffitiMi mtuftJion In 

W,f. 
fmlnmtiu ItfO. 
inirmit.ntfSf. 

I<ma, sir. 

Uiy\p, %\L iHI* 
. ffowiMt. xln. 
Chmmn, art* 

;hl«kl«ty« f* 

)ftiiriy, 117. 

hktr*mtw, I If. 

FottifunimMirMMii IMI. 
^lr4ljr(M*« XV, 

mtwm, M., xlr* 
Jrwftfi, xr. 

(*itM« xiH. 

(?f«»irM^tO0t 

(*wion, Wt N.f fvt 
Ui|«^«, lllf. 

U|iMt# l< f. 

Wollii«U;iif If I* 



iiniM|tifo«« 



w»terf of (Kmp^ mlnf f i 

l» xW. 
rifwm, xlll. 




^nwrn, j^., xin 
rrtii, xlll. 
tttnori*, 1. 

Copper, lulphate off 

V»i(i In ft xfthtiUni to dn^lt by 
in«ftnN frf dliioirlo ft;rM » 
mrrftU,4t. 

fttny, w!, f^. 

ktmrton, 0, ».. 84 

iklnirionf ti«, 14. 



(>)t)per. fulphaU} of'^rmf, 
VmH\ \n ft iMfliiitmi i«i (lft|Mml| hjr 
tiiiiftriN of nlndtfid fiiffMt— mm/, 

!^mtftlnl«tnfff'«*ft1l. 01. 
lohtiMni, J. ll.,yi,IW. 

I'NrkM, M. 



Mh<«|»ftn]j Iff, 
Ijlh/ir^, ff . 



mtmr, ff. 

rmMM.ff, 114, 
Tlllny. (If, 114. 
Umm] in ft iMilutioti to i1f«|irMli by 
fetfriptitlmtfinnilotii 
HftfTftU, fl. 
tl«K«km', Iff. 
ilfiytn, xll.. liil. 
Hrfiwitit, xlll, 
Pminy, f7. 

Klkltitft«m,(l. H..fl. 

SmitftifiitniifrMftii, ff. 
ilrwftfi, XV, 
Itnrrtii, xlll, 

Cojiper, iartrfttn ofi 

ifim In ft (itfptmMUin dilution i 
VtmUAtwmftrtHM, ff, 
fftmUm, W. H,. m, 
Wftlonn, Iff, IfO. 

(/opnerftf. Ha Iron, fulphate 

iUirrouWe fuhlimair. Htfti Mcr- 
ciiry, bichloride of. 

Vrtitkm of Urtar. Hp^ Foiafh, 
bitariraie of (oreani of tar- 
tar). 

(/yanate of copper. Sm Copper, 
cyanate of, 

Cyanate of potae h« Sa Potafh; 
cyanate of. 

(/yanlfle of co])per. ft^t Copper, 
cyanide of. 

(>yanide of co|»per and potae- 
fium. 8$i (>oppor and potae • 
f Itttn, cyanide of. 

Cyanide of f(old« $$$ Cold, 
cyanide of. 

Cyanide of potae f lum. $$$ Po* 
taf f ium, cyanide of. 



172 PLATING OR COATING METALS WITH METALS. 

Cyanide of potassium and mer- 
cury. See Potassium and 
mercury, cyanide of. 



Cyanide of sodium. See So- 
dium, cyanide of. 

Cyanide of tin. See Tin, cyanide 
of. 

Cyanide of zinc. See Zinc, 
cyanide of. 



Cyanides : 
fed 
rkcB, 64. 



/vai 

Em 



as fluxes ; 



Used in eloctro-depositing solutions ; 
VTalenn, 129, 180. 

Cyanurets of the metals and 
alkalies. See the cyanides of 
the metals and alkidies. 

Damaskene work, produced by 
depositing metals or alloys 
upon metals : 

Du 'iiotKy, OS, 59, 60. 

Double salts of copper. See 
Copper, double salts of. 



fi 



Dry gilding " : 
Soutliweli, xiv. 



Edges, plated or covered with 
metal : 
Alston, 10. 
Bawle, 8. 
Roberts, 21. 

Electro-depositing metals upon 
metals, a number of com- 
pounds useful for this pur- 
pose : 

Lecson, 4i. 

Electro-depositing, various me- 
thods of: 

Leeson, 43, 44. 

Ether : 

Used in a depositing solution ; 
Talbot, 42. 



External surface of plated 

wares, preparing the : 
Sturges, 40. 

Fat, used as a preservative from 
the action of the air. See 
Animal fat, used as a pre- 
servative from the action of 
the air. 

Fence, used to the bath of mol- 
ten metal: 
Morewood, 169. 

Ferro-cyanide of potassium. 
See Potash, prussiate of 
(ferro-cyanide of potassium). 

Flourides, employed as fluxes : 
Parkes, 64. 

Flowers of zinc. See Zinc, oxide 
of. 

Fused salts, used to deposit 
metals by means of electric 
currents : 
Farkes, 62. 

Gallic acid : 

Used in a depositing solution ; 
Becker« 129. 
Talbot, 42. 

Gayac pitch : 
Used in a depositing solution; 
Fontaincmoreau, 61. 

German silver : 
Deposited by electric force ; 
Johnson, 76, 76. 
Morris, 76, 76. 
Introduced between silver and oop< 
per; 
Boberts,24. 
Used for the manufacture of " plated 
goods;** 
Cutler, 78. 
Merry, 25. 
Tuck, 44. 

Gilding metals : 
Egyptians, x. 

Gilding wooden structures : 
Holy Writ, X. 
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Glauber*! lalt. See Soda, tul* 
phate of. 

Glasi! 

ViedMAfluX) 

DiokltiHon, 88. 

PouUin, 9. 
tTied to pravent the oouiMt of Air 
with fuiwd mcUli \ 

Bmtthwftlte, M» 87. 

BiohArtbon, 86, 87. 

Glucinum, plating or covering 

metals with : 
By eleotrio fbrro i 
Becquorcl, xli. 

Gold» ammoniuret of*. 
Vtcd fbr eleotro-gilding \ 
BrugnAtelli, xvlK 

Gold and sodium, ohlorido of i 
Vied In A dopotiting luluiion \ 
Do Buoli, six. 

Gold, bromide of: 
Vaed fbrolooiro-gtldlngi 
FontAliiotnoreAU, M. 
Bppnocr. »8. 
Vied fbr frildtna by immorsion In An 
AquoouR toluiion ) 
FonUlnomurcAU, 88. 

Gold, chloride of : 
UkhI fbr olootro-gtldinK) 

Oowpor, 128. 

Daniel. 188. 

Do 1a Kivo, xtx. 

Do RuoIm, xtx. 

Du Boiii, oe. 

FoniAincmoroAU, 88, 01. 

Landois, 188. 

IHAffot, 60. 

Bioele. 00. 
V^scd fbr ffildtnfr by Immonloti In An 

AOUOOUH RolUtiOtl { 

jDuboin, 80. 
Blkingion, G. II., 80. 
Blklngton, H. 87. 80. 
FontAincmoroAUi 88. 
FtAgct, 60. 
TAlboi. 40. 

Gold, coating or covering t 

WHhbrABSt 

DAvy, K., xvlll. 
"With oopprr i 

Dav#, K» xvlU. 

pArkoi, 80. 
With Iron i 

DAvy, B.| xvilt. 

liyont, 68. 

MillWArd, 69. 



Gold, coating, &c. — cont, 
Wlin mrtolt In conorAl t 

Dtvv. K., xvTu. 
With silver ( 

DAvy, B., ivlll. 
With tint 

DAvy, B., xviU. 

Gold, cyanide of : 
Uiod In A dcponltlng tolutlon t 
WAlonn, 189, pO. 

Gold, iodide of: 
Us(h1 fbr rlrotro-frllding t 

FontAlnrniorcAit, 86. 

Hpinicrr. 88. 
Vtod n)r gtlutng liy Immorsion in an 

IiUK>un Miluuon ( 
''ontainomort^AU, 80. 



AOIU 

F( 



Gold locc. manufacture of: 

BrAdn, UA. 
MAsnon, HO. 
Mamnm, Wi. 
Turner, 109. 

Gohl, oxide of: 
Usod In A depositing lolutlon i 
Woolrloh, 46. 

Gold, plating or covering metals 

with: 

Act of PArlUmcnt, xl. 

Aiikctil, xl. 

KgyptUns, x. 

HAgt^lsholmer, xli 

Hold, xll. 

Newton, W., 88. 

Nowton,W. K.,77. 
By nmalgnmAtlon i 

Alston, 11. 

Boytu, xll. 

Dufh)sne, 117. 

niiiy, X.. xl. 
By " dry gliding t " 

Southwell, xlv. 
By oli*ctrlo fbrro \ 

BArrAtt, 48, 49. 

BrAde, 96. 

BroomAn, 140. 

Bntgnatelll, ivll. 

Cowtier, 188. 

IhiHielAtn, 

Davy, E., xvlll. 

DaBotB,60. 

])e lA Itlve, xlx. 

De BuoIk, xlx. 

JM> Sa*iviffHy, 140. 

Blklngton, 0. B., 84. 

Klkiuffton, H.,84 

FontAinemoroAU, 86, 01, 01 

OmttAn, 160. 

HAioler, 90. 
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Gold, platinf^, &c.> wi^ — cwit. 
By electric torce—eont, 

LandoiStlSS, 

Lyons, 67. 

Masson, 86w 

Mas8on,W. 

Hillward. 67. 

Farkes, 63. 

PiaKet,66. 

Poole, 48. 

Smee,zx. 

Spencer, 88. . 

Steele, 66. 

Talbot, 42. 46, 47. 

Walenn, 129, 180. 

"Walker, xx. 

"Woolrich. 45. 
By fusing a sneet of gold on to the 
underneath metal ; 

Alston, 11, 12. 

Collins, 6. 

Brooman^ 140. 

JDe Sauvtgny. 140. 

Ellis, 6. 

Playfalr, 8. 

Turner, 17. 

Whateley, 4. 
By means of a flux ; 

Poulain, 9. 
By pressure ; 

Hickman, 18. 

MitcheU. 20. 
By simple immersion in an aqueous 
solution ! 

Barrett, 42. 

Boyle, xiii. 

Brade,95. 

Du Bois, 66. 

Elkington, G. R, 26, 84. 

Elkington, H., 27, 80, 84 

Pontainemoreau, 86* 

Masson, 96. 

Newton, W. E. 77. 

Piaget, 66. 

Talbot, 42, 46, 47. 

Gold, sulphocyanide of : 
Used in a depositing solution; 
Grattan, 166. 

Gold, sulphuret of : 
Used in a depositing solution; 
Barrett. 42. 
De Ruolz, xiz. 

Grease pots superseded, in the 
manufacture of tin plates : 

Budd, 144, 146. 
Hughes, 148. 
Leyshon, 148. 
Nurse, D., 186. 
Nurse, G., 186. 
Nurae. Bi., 186. 
Tomkins, 146. 
'Williams, 143. 



Green vitriol. See Iron, sal- 
phate of. 

Gum galbanum : 
Used in a depositing solution ; 
Power, 76. 

Hartshorn. See Ammonia, cau- 
stic, solution of. 

Heating bath of molten zinc by 

means of an exterior bath of 

lead or tin : 
Smith, 66. 

Horn lead. See Lead, chloride 
of. 

Horn silver. See Silver, chlo- 
ride of. 

Hot chamber substituted for 
grease pots in the manufac- 
ture of tin plates : 

Nurse, D., 186. 

Nurse, G., 186. 

Nurse, B.., 186. 

I^per. 166. 

Baunders, 166. 

Hydraulic pressure used for 
plating: 

Da^, 84, 86. 
Johnson, J. H., 184, 186. 
Mitchell, 20. 
SebiUe, 134, 136. 
StirUng, 69. 

Hydriodate of zinc. See Zinc, 
nydriodate of. 

Hydrochlorate of ammonia. See 
Ammonium, chloride of. 

Hydrochloric add : 

Used as a cleansing solution ; 
Bedson, 167. 
Boucher, 98. 
Comfortn, 110. 
Creufturd, 28. 
Hulls, 101. 
Johnson, W., 08. 
Kerr. 12. 

Leysnon, D. A., 168. 
Lowe, 101. 
Morgan, 28. 
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Hvdrodilorie ftdd-^cofil. 
UMd M A olMuiiliit lolttUo n" co n t, 

If«wton,.A. T<» Itl. 
PumaU, 10. 
PoUttJP, 111. 
Bwtngltr, lot. 
Wall, IM. 
Vied M A ■oorot of 

OftWOOQt M* 

Aof^vriiBO. 
llMd In A oopperlng lolatkMi i 

Ohenorii, ivt. 

KlrwAti, IV. 

Nowtoti, W. H., 00. 
Vied In A plAtinlitnc lolnlioo i 

fMncwr, 00. 
XJiodln A ■llvtrlnir aoltttloii i 

BlklnnUmJlHOO. 

KtrwM, IV. 
tTMd U\ A tinning lolttlfcMii 

Thorn AN, 07. 

Tillfyrw. 
IJiod In A ilnrinf ■oluttoni 

BArrAit,01.n. 

BroonuMi, 110. 

Blklnffion.Q.ftH01,01 

BnuDMvon, 07. 
Uiod In Alt AmAlfMutlng toluiton i 

Redwood, 00. 

"WAlonn. sx. 
Vied In dopoililnf to oUoy of 
m«roui7 And load i 

WAlenn, xx. 
Vied tn dvpoeltlDf Antimony i 

Qorv. xxl. 
XJiedtn dopoalttng Iron i 

KlrwAn, XT. 
IJiod In dAponltlng nlokolf 

KtrwAn, XY. 
Used In dopotltlng ■oluMoni gene* 
rAllyi 

PttUi, 110. 

Hjrdrooyanio acid : 
Uied In A depoeltlng ooltttlon t 
Gowper,ilO. 
JkmUli IM. 
JUmmIom, 110. 

Hypooulphite of potaoh. See 
rotooh, hypooulphite of. 

Hypooulphite of oilver and 
otrontia. (9m Silver and otron- 
tia, hypooulphite of. 

Hypooulphite of ooda. Set 
Soda» hypooulphite of. 

Iodide of gold. Sot Gold, 
iodide of. 



Iodide of potaooittm. ^ot Po« 
taooiuin, iodide of. 

Iodide of oilver. Set Silver, 
iodide of. 

I(Mlide of oodium. See Sodium, 
iodide of. 

Iridium, plating or covering 

metalo with : 
lijr nleotrln fbroe \ 

Bniofi, XX. 
By Nlmplo Immenlon In An oquooui 
■oltttinn ( 
WollAiiton.xirU. 

Iron and oteel, colouring them 
to imitate hraoo t 

BArrAtt, 00. 
Blklngton, 0. B., 01. 

Iron chloride of: 
Uwd In A oleanitng xoltttlon i 

UrAhAtn, 100. 
Vted III A dnpoiilting Nolutlon \ 

Ftrntaltienioreau, 00. 

KIrwAn. xv. 

liyonn, 00. 

MlUwArd.00. 

Iron or oteel, coating or cover- 
ing: 

BoMehur, 101. 
DAymAn, 10. 
Jonnion, W., 101. 
Mulhr, loi. 
With Alloyi ) 
BAiTon, 110. 
BiMlAy, Ul. 
BlAokwell.47. 

BowMtr, If. 
BuncMW, 79. 
OAllAn.(*S,00. 
IMekluion, 00, 
Bmmenion, 07. 
Gordon, 00. 
QrlMwll, 00, 00. 
ItAmllton, ISO. 
Itller, 100. 
Hindu. Q.JhUI. 
Itliido, T. 0., Ul. 

iohnion, W., 101. 
:orr, 18. 
Itrynhon, D. A., 100, 
Monmrood, 00, OS, 00,141 
Mnthr, 101. 
NHlMon, OS. 
Newton, A. V^ ISl. 
Norrti.47. 
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> Iron or steel, coating, &c. — cont. 
With al\oy9r--cotU. 

Nurse, D., 136. 

Nurse, G., 136. 

Nurse, £.,136. 

Parkes, 63. 61. 

Payne, 123. 

Poleux, 121. 

Poulain, 9. 

Redwood, 68, 69. 

Rogers, 60, 62, 66. 

Sheridan, 153. 

Thoiiiaa,98. 

Tilley, 98. 

Tylerleigh,10*,117. 

W anior, 99. 

"Watt, 79. 
With aluminum ; 

Stirling, 111. 

Thomas, 97. 

Tilley, 97. 
AVith antimony; 

Calhm, 82. 92. 

Morewoott, 62, 106. 

Rogers, 52, 106. 
With arsenic ; 

CheneAix, xvi. 
With bismuth ) 

Morewood, 62, 106» 

Rogers, 52, 106. 
With brass; 

Atkinson, 120. 

Buivess, 78. . 

Clark, 121. 

De la Salzedc, 58. 

Fontainemoreau, 61, 96. 

Hiler. 13S. 

Hinde, G. J., 141. 

Hinde, T. C, 141. 

Jeffs, 75. 

Newton, W., 81. 

Payne, 123. 

Phillips, 86. 

Poole, 13, 19, 20. 

Potts, 150. . 

Shepard, 186. 

Watt. 78. . 
With bronze ; . 

De la Salzedc, 58. 

Pontainemorcau, 96. 

Phillips. 86. 

Sbcpard, 136. 
With cadmium; 

Morewood, 106. 

Rogers, 106. 

Russell, 63. 

Woolrich, G3. 
With copper ; 

Ashley, 2. 

Atkinson, 120. 

Barratt, 41. 

Blackwell, 47. 

JBocquett 91. 

Bond, ziv. 

Bowser, 22. 
Boyle, xii., xiiU 
Browne, xiii. 






Iron or steel, coating, &c. — cont. 
With copper— «m<. 

Burgess, 78. 

Burrow, 127, 128. 

Chenevix, xvL 

Chickley, 2. 

Denny, 87. • 

Elkington,G.R.,84. 

Elkiii^n, H., 34. 

Pontainemoreau, 51. 

Fordyce, xv. 

Gordon, 22. 

Henry, xiv, 

Hiler, 188. 

Hinds, G. J., 141. 

Hinds, T.C., 141. 

Johnson, J. H., 91, 97. 

Johnson, M., xiv. 

Kirwan, xv. 

Lyons, 57, 74. 

Merret, xiii. 

Millward, 67. 

Morewooa, 62, 106. 

Neilson, 32. 

Newton, W., 81. 

Newton, W. B., 80. 

Norris, 47. 

Oudry, A., 104. 

Oudry, L., 104. 

Parkes, 53, 60. 

Pomeroy, 66^ 

Poole, 15. 

Potts, 150. 

Rogers, 52, 106. 

Rupert, 1, 2* 

Shepard, 136. 

Southby, 117. 

Spencer, xix., 89. 

Wherleigh, 104, 117. 

Warner, 99. 

Watt, 78. 

Wbitmore, 1. 

Wollaston, xvi. 
With gold; 

Alston, 10. 

Boyle, xii. 

Browne, xiii. 

Dufresue, 118. 

Ellis, 6. 

Elkin^on, H., 30. 

Pontainemoreau, 35. 

Grattau, 156. 
With iridium ; 

Wollaston, xvii. 
With lead; 

Beslay, 141. 

Blackwell, 47. 

Britten, 107. 

Burrpw, 127. 128. 

Callan, 82, 92. 

Pontainemoreau, 62. 

Hamilton, 125. 

Hulls, 101. 

Leach, 145. 

lAV^hou, D. A., 158. 
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bon 01 Bteol, coating, Ste. — «»(. 

■WlthlMd-emU. 

ITorrii, 47. 
NiuM, D., ua. 
MnrK. G., na. 
Munc,K.,lW. 

0>idi7.L.,l<M. 

PKtBI,M. 



1 lKmwiteel,coaiting.8 
I Willi «»-«■'■ ,„, 

BoiuOBlu-Ut. 

Budd.IM. 

Bunw«.Ta. 

Burrow, 117, 1»- 
C«lUii. Bfc ». _ 



inciinwii, !.>■ 
Emmenon, 17- 

H«ol>iE.>- 



iom, 11}. 
Bedwood. <e. 
«Ub metklnin ebbciv i 

W»ii, isa. 

■WhYlock, 148, 

■With ntcVd ; 
Klraan. i». 
fitaoie.Kt. 
Thomai,97. 

WWhonnlum-, 

Woltail™. ^'^l- 

Teuton, ivll. 
■WtthpewtCTi 
Wlth^^horetted .waiwui**"! 

Purkca,**. 

lewii. 'vr. _,, 
■WollMtoD, vAX- 
Wthrhodlmni 

Wollmton, xril. 
■Wltbrilvw; 
Alalon, 10. 
Becktr. 1*8- „ 

Conpor.liB. 



Kelr', xii. 

KirWMi.iv. 

Hedwo<>iL68. 
■Wlth"to»"Wi 

HwUton, IM, 
Withtln; 

Aihton,*. 

Bedwn, IIS. 



KerT.ll! 

Ley«hon,l'.A,,lllS. 
Lwihoii,H3,lW.. , 
l^rawood, 50, sa, !• 



147. 



VBmon-, IM, I**- 
Pnytip.lj^ 



Blirlinj;.M. 
Bwlnsl*'-. ll*- 
Thomiui.OT. 
Tllloy,«. 

WireBT.W. 

Walt, TO. 
Wlllelt,!**- .,„ 
WlUiMiw.lW.l*''- 
■Woodnitf, Wi 

Bedwn.lli. 

^(wXr.M.IOl. 

Brilt*n,10T. 

BTOaiDftn,lIB,Us- 



178 WIATINe OR tJOATING METALS WITH MiBTifcB». 



Iron 01^stefll, coa.ting','&e.-r-eoii#. 

With zinc— cont 
. De Normandj, 70. 
Elkington, 6. R., 81. 
Graham, 150. 
Grissell, 68. 
Hunt, 91, 100. 
Johnson, W., 93,101. 
Kirwan. XV. 
Leyshon, D. A.; 153. 
lATons, 74. ' 

Morewood, 50, 62, 66, 68, 72, 106, 

116. 
3f««tfr,M.101. 
Newton, W., 81. 
Nurse, G., 151. 
Oudry, A., 104L 
Oudiy, L.* 104. 
Farkes, 53. 
Payne, 122. 
Person. 89. 
Phimp6,86^ 
Potts, 150. 
Puis. 106. 
Redwood, 68. 
Sogers, 50, 62, 66, 68, 72, 106, 

116. 
Sheridan, 153. 
Stocker,93. 
Tomkins, 147; 
Tiipper, 70. 
Warner, 99. 
Watt, 11& 

Iron, '* oxide "of: 
Used in a depositing solutioii^ 
Thomas, 114. 
TiUey,114. 

Iron plates prepared for tin- 
ning: 

Booker, 29. 
Horewood, 50. 
Morgan, 23. 
Sogers, 60. 

See also Preparing iron plates, 
&c. for tinning, &c. 

Iron, plating or covering metals 
with: 

By electric force; 
Birdj xix. 
Corauan, 166. 
Davy, £., xviii. 
Davy, H.. xvii. 
Dunresne, 118. 
OamieTt 137. 
Hughes, 155. 
Jaoquin, 137. 
JjjODS, 57, 58. 
Mniward, 57, 68. 
Peti^eoD, 108. 



\ 



By electric force— -cd»<, " 

Pfetre, 103. 

Smee, xx. 

Thomas, 114. 

TiUey, 114. 
By means of a flux ; 

Poulain, 9. 
By mechanical procesieB i 

Dufinesne, 118. 
By immersion in the melted, metal 
or alloy ; 

Braithwaite, 36, 87. 

Bichardson, 36, ^7. 
By simple immersion in aii aqueous 
solution ; 

Duflresne, 118. 

Fontainemoreau, 96. 

Kiroher, xii. 

Kirwan, xy. 

Iron*, prussiate of: 

Used in a depositing solutiou ; 
Corduan,ll^. 
Hughes, 155. 

Iron, sulphate of: 
Used in a depositing solutiozii 

Lvons, 58. 

Millward, 58. 
Used in an amalgamating solutidn; 

Grlssell, 69: 

Bedwood,69. 

Joints of plated wares, oetering 
them with silver : 
Bawle, 8. 

Lead, borosilicate of: 

Used as a flux r 
Grissell, 69. 
Bedwood,69. 

Lead, chloride of : 
Used as a flux; 

Bedson, 123. 
Used in a depositing solution ; 

Burrow, 127, 188. 

Walenn, xx. 

Lead, coating or covering : 

Fontainemoreau, ^. 
With alloys; 

Fontun^noreau, 96. 

Warner, 25. 
With aluminum ; 

Thomas, 97. 

Tilley,97. - 

With brass; 

De la Salzede, 68. 
With, bronze ; 
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Lflftd, ooatwg, &c. — cofi/. 
With copper t 
Bessemer, xviit. 
Broonuui, 118. 
Sorot, 1S8. 

Oudry, A., 104. 

Oudry, L., 104. 

Shore, 88. 
"With iron; 

Kirwun.zT. 

Unth nickel; 

Shore, 88. 

Thomas, 07. 

TlUey.07. 
"With platinum ; 

Spencer, 80. 
With silver ; 

OautHnut, 122. 

Cowper, 122. 
With tin \ 

Dobbs,18. 

Johnson. J. H., 18^180. 

Munro, 180. 

Pepp6, 168. 

8ebai€, 184, 180. 

Stirling, 00. 

Thomas, 07. 

TiUey, 07. 

Warner, 25. 
With lino; 

Oudry, An 104. 

Oudry, L^ 104. 

Lead, plating or covering metala 
with: 

By casting ; 

Collins, 18. 

Hulls, 102. 

Lowe, 102. 

Morewood, 87, 71, 72. 

Rogers, 87, 71, 72. 

Wyatt,18. 
By electric force ; 

Beslay, 141. 

Bird. xix. 

Burrow, 127. 128. 

Davv, £., xvill. 

Pontainemoreau, 82. 

Johnson, J. H., 01, 06. 

Oudry, A., 104^ 

Oudry, L^ 104. 

Parkes,88. 

Smee, xx. 
By Arictlon and boat i 

Barron. 110. 
By immersion in the melted metal ; 

Blackwelt, 47. 

Britten, 107. 

Callan, 82, 02. 

Collins, 18. 

Dickinson, 28. 

Grissell, 88. 

Hamilton, 125. 



Lead, plating, &o., with — cont. 

By immersion in the mdtcd metal^ 
cont. 

Leach, 140. 

Leyshon, D. A., 168. 

Lowe, 102. 

Morewood, 47, 48. 50, 08, 71, 147. 

Newton, A. V., 122. 

Norris, 47. 

Nurse, D., 188. 

Nurse, G., 186. 

Nurse, R., 188. 

P&rkcs, 58. 61. 

Parsons, 144. 

Poteux, 122. 

Redwood, 08. 

Rogers. 47, 48, 50, 66, 68, 71. 

Sheridan. 163. 

Sponco, 130. 

Ton)kinR,146. 

Willott, 146. 

Woodruff. 134. 

AVyatt, 18. 
By moans of a flux ; 

Morewood, 67. 

Rogers, 67. 
By pressure t 

Davis, 83, 84. 

Morewoo<l, 68, 78. 

Rogers, 68, 73. 

Warner, 00. 
By rubbing with a stick of load s 

Morewood, 71. 

Rogers. 71. 
By simple immersion in an aqueous 
solution ; 

Fontainemoreau, 06. 

Morewood, 106. 

Rogers, 106. 

Walenn, xx. 

Lead, protoxide of : 

. Used in a depositing solution t 

Bocqvet, 01. 

Fontainemoreau, 62. 

Johnson, J. H., 01, 06. 

Light metal floating on a heavy 

one to coat one metal with 

another : 

Morewood, 71. 
Rogers, 71. 

Lime : 
Used as a cleansing medium ; 
JBocquei, 01. 
Johnson, J. H^ 01, 07. 
Used in a depositing solution i 
Becker, 120. 
Fontainemoreau, 85. 

Lime, chloride of: 

Parkes, 54. 
Used in aaepositing solution; 
Brooman, 126. 
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Mncnry and potassium, soln- 
tion of, used to electro-de- 
posit mereiuy; 
lithM^. See Lead, protoxide 



Lithia : 

Uwd ia a depositinff nlutlon i 
FontalDemorcau, AG. 



Magnesia; 

Used In > depositing ■alution ; 
Foatalnemoreui, M. 

MagneBium, chloride of ; 
VttA In a deporting aolatlon; 
FDatalnemoreau, 50. 

Magnesium, sulphocyanide of: 

Used in a depoaitlDK solution ; 
Smith, 6. B„ 64 

Magneto-electricity used fbr de- 
positing metals : 

BMT»tt,49. 

Woolridi, IS. 

Mancanese, chloride of ; 
CseduKfluii 

Bedson, IZ3. 

Uorowood. tli, Se. • 

Bogera, Si, Gd. 
Used In & depaaiting lolutlon ; 

Font^netDorsu. 96. 

KeirtOD, W. £., 31. 

MangaDese, plating or coaliDg 
metals with : 

By eloctrio ftircfl I 

Blrd,ril. 

Newton, W.E., 81. 
Bj slmplo immeraion in an aquooiu 

Fontalnemoreau, SB, 

Manganese, sulphate of : 

Vam in » depositing tolutlon ; 
Newton,^, B.. 81. 



Massicot. Set hetA, protoxide 



Mercury, bichlonde of: 
Used M t. fluij 
AlBton, 11, It. 
Hand, 14. 
-jd In ■ deposit 
Blklngbm, H 
Valeun,!!. 

Mercury, covering metals vith ; 

B; »niaJg>m»tion ; 
BBTgner, US. 
Cornfield, 100. 
OrlBseU, t». 

BedwDOd,'BS. 



I7 electric force: 
Davy, B. 

!r InmiOTSlo 
Birralf, 
ElkiriEto 
Ilamlltn 






leroion in ui aqoeotu 



BaiTatl,31. 
Elklngton, G. R.,Sa,n. 
BUtlnglon, H.,ST,30, 
KIrwan, iv. 
■Waleiin, rt. 

Mercury, mtrate of: 
Barratt, SI. 
Elkington, Q. S,., 81. 
Talbot, 4S. 
Used to prepare articles for g 
Elkinston.O. R., Za. 
Blkiagton, U., IT. 



Kirwan, 

Metals in general, oo&ting or 

covering : 
Alston, ID. 

Bonellui, nl. 
Biimtt,31,41,lt. 
Bndtbvalte. 86. 



PLATING OR COATING METALS WITH METALS. 181 



JdeUlfl, ooatinff, &o. — cont. 
OhunberlMne, 2. 
Oolllni, 6. 
Orulokthank, xvll, 
Dftvy, It., xvii. 
DiOrmMi, 16. 
Du Motay, 68, 60, 60. 
BnrptUiif, X. 
Bfktnffton. O. K., 86, 81, 88. 

Vontiunotnori*au, 86, 61, 61, 68. 
Tordjroo, zv. 
Pouroroy, xvll. 
HiMler, 90. 
Hitinger, xvi. 
Kirwan, xv., xvi. 
Leemm, 48, 44. 
MorowcMMl, 47. 

Nowtoii, W. B., 181. 
l^rkes, 180. 
Flaynilr, 7. 
Poulftlii, 9. 
Puln, 110. 
EichardHon, 80. 
Rof^ni, 47. 
BouMcau, 74, 76. 
8moe, XX. 
Smith, A., 66. 
Talbot, 42. 40. 
Taylor, 108. 
Thonanl, xvll. 
Tuck, 44. 
Vauqunlin, xvll. 
Wall. 188. 
Voolrioh, 46. 

Metals in f^cnoral, plating or 
coating metals with : 

ParkoH, 60. 

Bounnoau, 74, 76. 
Byoaatlngi 

Dayman, 10. 

Hilor, 158. 

Shaw. 79. 
By eleotrlo forco t 

Beriolhta, xvi. 

Crulcknhank, xvll, 

Davy, K., xvill. 

paw, H., xvll. 

Dovinoensl, 89. 

Du Motay, 6H. 69, 60. 

Pouroroy, xvll. 

HisiiiRor, xvi. 

Morrli, 88, 168. 

Newton, 181. 
ParkoR, 180. 
Penhouse, 83. 
Pulii, 110. 
8moo, XX. 
Thenard, xvll. 
Vauquelin, xvll. 
Walonn, 180, 180. 
Wall, 188. 



Metals, plating, &c., with — cont. 
By Immoralon in tho multod motal ; 
BedAon, 167. 
Morflwood, 148,147. 
Whytook. 148, 149. 
Woodruff, 164. 
By ■Imnto Immersion In an aqueoua 
iolution ; 
Du Motay. 68, 69, 00. 
Pordyce, xv. 
Kirwan, xv., xvi. 
Wall, 183. 

Mineral acid. See Sulphurio 
acid. 

Molybdenum, ^)lating or cover- 
ing metals with : 
By electric force ; 
Jtmot, 70. 

Molybdic acid : 
Uaed in a dppoHltlng tolutton i 
Junot, 70. 

Muriate of ammonia. See Am* 
monium, chloride of. 

Muriate of barytes. See Barium, 
chloride of. 

Muriate of copper. See Copper, 
chloride of. 

Muriate of gold. See Gold, 
chloride of. 

Muriate of iron. See Iron, 
chloride of. 

Muriate of lead. 5ee Lead, chlo- 
ride of. 

Muriate of lime. See Calcium, 
chloride of. 

Muriate of magnesia. See Mag* 
nesium, chloride of. 

Muriate of manganese. See 
Manganese, chloride of. 

Muriate of potash. See Potas* 
slum, chloride of. 



182 PLATING OR COATING METALS WITH METALS. 



Muriate of silver. See Silver, 
chloride of. 

Muriate of soda. See Sodium, 
chloride of. 

Muriate of strontia. See Stron- 
tium, chloride of. 

Muriate of tin. See Tin, chlo- 
ride of. 

Muriate of zinc. See Zinc, chlo- 
ride of. 

Muriatic acid. See Hydrochlo- 
ric acid. 

Naphtha : 

Used in a depoBiting solution ; 
WaU. 183. 

Neutral salts, the elements of, 
transferred to the respective 
poles of the galvanio bat- 
tery: 

Serzelius, xvi. 
Hisinger, xvi. 

Nickel, carbonate of: 
Used in a depositing solution ; 
Shepard, 180. 

Nickel, chloride of: 
Used in a depositing solution ( 
Kirwan, XV. 

Nickel, coating or covering : 
With bismuth ; 
Kirwan, xvi. 
"With copper ; 
Kirwan, xv. 

Nickel, nitrate of: 
Used in a solution to deposit by 
means of electric force s 
Shore, 88. 

Nickel, plating or covering me- 
tals with : 

By electric force; 
Bird, xix. 
Bufresne, 118. 
Elkington, O.J. O.,107. 
Junot, 76. 



Nickel, plating, &c., wi^ — eont. 
By electric force-^eon^ 

Shepard. 186. 

Shore, 88. 

Smee, XX. 

Thomas, 97, 98, 114. 

Tilley, 97, 96, 114. 
By friction and neat ; 

Barron, 119. 
By immersion 4n the melted metal 
or alloy ; 

Braithwalte, 86, 87. 

Farlces,68. 

Richardson, 86, 87. 
By mechanical processes ; 

Dufresne, 118. 
By simple immersion in an aqueous 
solution ; 

DuAresne, 118. 

Kirwan, XV. 

Nickel, sulphate of: 
Used in a depositing solution ; 
Kirwan, XV. 

Nitrate of ammonium. 5m Am- 
monium, nitrate of. 

Nitrate of copper. See Copper, 
nitrate of. 

Nitrate of mercury. See Mer- 
cury, nitrate of. 

Nitrate of nickel. See Nickel, 
nitrate of. 

Nitrate of potash. See Potash, 
nitrate of. 

Nitrate of silver. See Silver, 
nitrate of. 

Nitre. See Potash, nitrate of. 

Nitric acid : 
Used as a cleansing solution i 

Becker, 129. 

Oamier, 188. 

Jaoquin, 188. 
Used in a depositing solution i 

Boyle, xuL 

Puis, 110. 

Bussell, 63. 

Thomas, 96. 

Tilley, 96. 

'Woomch, 63. 



niATtNO OR COATIWO MmViM WfTII MKTAIiM. tm 



flliilrttfi«fii, H. ft., M. 
FrniiMttmnarMiUf Mi 
FMMMfM. 

VMd Iff ft 4MKiilMtH| MrfuMoi I 

«« Nitrmis '* Add t 
t/Mdin » ^MNJtllinif lolttikm \ 

XlrwMt, tfit ivl 

Oil of turp«nilti«. 9h TtirpMi* 
tin«. 

OU of vitriol. B0i Bulphttrid 
Mid. 

OU iiaed to |irev«tti th« oxjrd*- 
Jion of tn«lt«d tiMrlttl i 

(lftttfin.M< 

lllffftWINKli 4lN. 

Wftftitr, M. 

Oimiumi plftiinir or <K)ytring 
tmriiils with i 
fir MttititA lmm(*riilmi In Att AquimtiN 

WollMirm, xvlli 



OjiAlitd of tioiMli. 8§t Poi«»h| 
oxilain of. 

OntAUi Aold I 

t/Mditl * (iMHIttHnif Mllttitott I 

^Offtdt" of AfMitilif. $lm 
Anwkif "oKid«'' of. 

Oxidii of (mppn, 9§9 CoppMTi 
oxid« of. 

Oitid« of tf(M, H$§ Ooldi oxid« 
of. 

Oxidi of Irofi. i9ff Irotti ojild« 
of. 

OxidA of illver. Kh 8llv«ri 
oitld« of. 



Oxldioftln. 0rf 'fhif oxMi or 

blnoxidi of. 

Oxid« of ttino. &H KItMfi o«id« 
of. 

PAttitlltttfii ooiiing or aovirintf i 

Inilngtmi, ff ., 17. 

PA]lA<1ititn, tflftiifig or f«oy«ring 
TfitUls with I 

rfftW,4l. 



Ht Mtnpifi ImfrHfitlmt tn in AqtifCrtii 
•oliitlmt I 

^dStieif/ivll. 



P«roh1orid« of tin. 0m 'fin* 
biohlorldi of. 

PmmtiriAti of tin. $P9 Tin« 
l)iohlortd« of. 

Ptroxidi of tin. Bh Tini oxidf 
or binoxIdA of. 

Ptwtdr, pUting or covering 

fn«iAls witli 1 
Aiht(m,4 

Phoipliat« or pjrrotiliostfhAte of 
potMh. Bh rotAiii, p/ro- 
phoiphAif or photpttAtf m* 

PhoiuhAtu or mrrophoiphAin of 
lodA. H¥$ BinIni |>/ffophofl« 
phAtf or phofphitf of. 

PhoitftiAtM mnp1oy«d u fluxes i 
PftrkM, S4. 

Phoflplitirnttml eompoundi« 
ooAtlntf tnetftli with i 
PifiiM, M. 



Plp6l 1 



.An.lM. 
In. M. 
rnnJm^* tt^ IH 1M« 
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Pipes — cont, 

Liibcmt, 138. 
Morewood, 72. 
Potts, 150. 
Bogen, 72. 
SebiUe, 134, 135. 
Stocker.dS. 

Platinum and ammonium, bi- 
chloride of: 

Used in a depositing solution ; 
Spencer, 38. 

Platinum and potassium, bi- 
chloride of: 

Used in a depositing solution ; 
Pontainemoreau, 62. 
Howell, 54. 

Platinum and sodium^bichloride 

of: 

Used in a depositing solution ; 
Howell, 54. 

Platinum, bromide of: 
Used in a depositing solution; 
Pontainemoreau, 35. 

Platinum, chloride of : 
Used in a depositing solution ; 
Pontainemoreau, 35. 
liowis, XV. 
Talbot, 42. 

Platinum, coating or covering : 
With arsenie ; 

Davy, E., xviii. 
"With copper ; 

Davy, E., xviii. 
With gold : 

Davy, B., xviii. 

De la Bive, xix. 

Duflresne, 118. 

Elkington, H., 27. 
With lead; 

Davy, E., xviii. 
With mercury ; 

Davy, E., xviii. 
With metals in ^cnciiil ; 

Davy, E., xviii. 
With silver; 

Davy, E., xviii. 

Dufresne, 118. 
With zinc ; 

Person, 89. 

Platinum, plating or covering 

metals with : 
By electric force ; 
Bamtt, 41, 42. 
FontainemoreaxLt 62. 



\ 



Platinum, plating, &c., with— ^ 

COfl^. 

By electric totG^—cotU, 

Howell, 54. 

8mee,xx. 

Spencor, 38. 

Talbot, 42. - - 

By flision of the underneath metal t 

Johnson, J. Hn 80, 
By means of a flux ;. 

Poulain,9. 
By pressure ; 

Johnson, J. H., 80. 
By simple immersion in an aqueous 
solution; 

Barratt, 41, 42. 

BUdngton, H., 27. 

Pontainemoreau, 86, 96. 

Lewis, XV. 

Talbot, 42. 

Wollaston, xvii. 
By washing with a solution of chlo- 
ride of platinum ; 

Talbot, 42. 

Platinum, sulphuret of: 
Used in a depositing solution ; ' 
Barrett, 42. 

Pockets used to receive the 
grease or scum, during the 
raising of teme plates from 
the hath of molt^ metal : 
Budd, 158. 

Potash, acetate of: 

Used iu a depositing solution; 
Bussell, 63. 
Woolrich, 63. 

Potash and silver, sulphite of: 
Used in a depositing solution ; , 
Leeson, 44. 

Potash, American or Russian : ' 
Used in a depositing solution : 
Steele, 66. 

Potash, henzoate of: 

Used in a depositing solution ; ' 
BusseU, 63. 
Woolrich, 68. 

Potash, hitartrate of (cream of 
tartar): 

Used in a depositing solution ; 
Barratt, 41. 
Bousfleld, 124. 
Corbett, 138. 
Pontainemoreau, 85. 



PLATING OR COATING METALS WITH METALS. 186 



PotMh, bitArtrate of— oonf. 

• V90A In a depotiilnir ■olutioti— «om^ 
N»wry, IM. 
Parkei, W. It., 188. 
RopHpur, HO. 
Bhepfirtl, 180. 
Vied to dopfNdt nWret \ 
Bojrle, xli. 

PotMh, carbonate or bioarbo- 

nateof: 
IJMd tn A doposiilnif ■oltttkm ) 

Barrait, 41. 

Booker, 189. 

D« 1a BAlardp, 68. 

Blkinffton.O.Il»8e. 

Blklnirtmi,Il.,MC 

1fontiiini«mor(MU, 68. 

Htpplo, 06. 

TlioniiM. M, 118, 114. 

Tillf>y, fW, 118, 114. 

Wail 118 
Vied to prrpare aHIcIm Ibr gUdltiK 1 

Blkington, 0. R.. 88. 

Blkltigton, IIh Id, 87. 

Pota8h, oaustlo 1 
Vncd All A rltmniinff ■olutlon t 

yf%\U 188. 
tJnd In A ditponiilns loltttlon t 

BArrAtt, 48. 

BoilAy. 141. 

BiH^quft, 91. 

Corlwit. 188. 

PontAlnonioreau, 61, 68. 

Howptl. 64. 

Johnnon. J. It., 91, 98. 

Npwpy, 188, 

Newton. W.K., 80, 81. 

l>ArkeM, W. It., 188. 

flhetMkrd, 186* 

B%w\v, 60. 

Potash, oyanate of i 
VaeA in a depositing ■olution 1 
Jhcqupf, 91. 
Johnson, 91. 

Potash, hynosulphite oft 

Used tn a aepositinff ■olutlon 1 
Poolo, 48. 

Potash, nitrate of t 
Vied in A solution Mr depoflting 
metAts in ftoncrAl 1 

BAtTAtt, 49. . . 

Vwd in A ffildtng solution t 
BarrAtt, 49. 
Bikington, H^ 80. 

Potash, oxalate oft 
Used in a depotiting Boltttloiti 
Itowell, 64. 



Potash, pnissiato of (ferro-ojTM 
nide of potassium) : 
Vied in A iirawiing solution 1 

Newton, W., 81. 
Vse<l in A roppering solution 1 

FontAtnenioreau, 61. 
Vso<l in A gildintf solution 1 

])e Ruols, III. 

Bikington, G. E» 84. 

Klkingt^in. It.. 84, 

npenoer, 88. 

Bteele, 66. 
Vsod in A silvering solution 1 

Penny, RJ». 

Bikington, Q.Il» 84 

Bikington, It, 84. 

Snenoer, 88. 

Bteele, 66. 

ThoniAS, 98. 

Tllley, UR. 
Used in a solution to depoalt nick • : 

TUoniAS, 97. 98, 114. 

Tilley, W. 08, 114. 
Vsed in a tinntng solution 1 

TlunuAs, 97, 98. 

Tllley, 97, 98. 
Vsod in A Rinetng solution! 

Nowton, W., 81. 

Potash, pyro[)hosi)hate or phoi* 
phate of : 

Vsod in A depositing solution \ 
Du Bois, A6. 
IHaget, 66. 

FontAinenioroAU, 08, 96. 
Boseleur, 66. 

Potash, stannate of: 
Vsed in a depositing solution | 
Newton, W. B., 81. 
Peppc^, 163. 

Potash, sulphate of 2 
Viod in A depositing solution 1 
FontAlnomoreAU, 68*. 

Potash, sulphite of 1 
Vied in A depositing solution t 
Woolrioh, 46. 

Potash, eincate of 1 
Vsed in a depositing solution 
Newton, W. B., 81. 

Potassium and mercury, ojranld 

oft 

Vsed in a depositing solution 
Leoson, 48. 

Potassium, chloride of 1 
Vsed AS A flux t 
Qrissell, 68. 
Redwood, 68. 
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PotasftunL chloride o£— con/. 
Uied in A depodtiug ■olution i 
BroomaoM^SS. 
Newton, W. B., 8t. 

Potassium, cyanide of; 

Lyons, 07. 
MUlwurd, 07. 

Usod as a oleansing solution; 
Becker, IM. 
CimfflMm, 100. 
Hughes, 100. 

Used in a tonssing solution ; 
Corduant 100. 
De la Salsede, OS. 
De Ruols, XX. 
Fontainemorean, 01. 
Hughes, 100. 
Johnson, 70, 78. 
Morris, 70. 70. 
Nevton, w., 81. 
Newton, W. B., 80. 
RUuell.OS. 
Bnepard, 188. 
Steele, 88. 
Walenn, 129, 180. 
Walker, xx. 
Woolrich, 88. 

Used in a broqzing solution ; 

De la Salsede. 08. 

Newton. W. B., 81. 

Shepard, 188. 

Walenn, 120, 180. 
Used in a coppering solution ; 

Barratt, 41. 

Benny, 87. 

Pontainemoreau, 01, 82. 

Johnson, J. U., 98. 

Lyons, 07. 

MiUwardi07. 

Newton, W., 81. 

Parkes, 84. 

Shepard, 188. 

Southby, 117. 

Steele, 88. 

Thomas, 98. 

Tilley, 98. 

Walenn,129,18a 

Used in a gilding solution ; 
Cowper, 128. 
Daniel, 128. 
Elkington, G. R., 84 
Elkington,H.,84 
Landoia, 128. 
Walenn, 129, 130. 

Used in a silvering solution; -. 
Barratt, 49. 
Cau88iniu, 122. 
Cowper, 122, 128. 
Darnel, 128. 
Denny, 88. 
Elkington, O. B., 84. 
Elkington, H., 84. 
Landoit, 128. 
Walcnn,189,180. 



Potaseium, ^anide of— coii^« 

Used in a solution to deposit du« 
minum; 

Coulson,182. 

Thomas, 97, 118, 114. 

Tillqr, 97, 118, 114. 
Used in a solution to deposit nickel ; 

Thomas, 97. 

Tilley 97. 
Used in a tinning solution ; 

Pepp4, 103. 

Steele, 88. 

Th0Bsas,98. 

TiUey, 98. 
Used in a zincing solution ; 

Newton, Wt 81. 

Watt. 118. 
Used in depositing alloys; 

Barratt, 42. 

Corduan, 100. 

Pontainamorean, 01. > 

Hughes, 100. 

Johnson, 70, 78. 

Morris, 70, 78. 

BusselLoS. 

Shepard, 188. 

Thomas, 98. 118, 114. 

Tilley, 98, 118, 114. 

Walenn, 129, 180. 

Walker, XX. 

Woolrich, 88. 
Used in depositing oadminm ; 

Bussell, 88. 

Woolrich, 88, 
Used in depositing solutions in ge- 
neral; 

Ck>wper, 128. 

DavUeli\i», 

Landoi9,lt». 

Walenn, 129, 180. 

Potassium, iodide of : 
Used to electroHdeposit metals by 
means of heat ; 
Parkes, 02. 

Potassium, sulphocyanide of : 
Used in a depositing solution ; 
Smith, S. B., 84 

Potassium, sulphuret of : 
Used in a depositing solution » 
De Buolz, xix. 

Preparing iron plates. Sec, for 

tinning, &c. : 
. •. A8hton,.4. 

Booker, 29. ' . 

Craufurd, 28. 

Dickinson, 23. 

Graham, 100. 

Kerr, 12. 

Morewood, 00, 08, 0^ 118. 

Morgan,28. 

Nurse. G., 101* 

Bogers, 00, 02, 08» 118. 

Stirling, 89. 
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Pnptring metallio lurftioet for 
electro-deposition i 

DuBoi8,66. 
LeMOD, 44 
Korewood, 110. 
Pla«et,Be. 
Rogers, 116. 
Bouthby, 117. 
Talbot. 40. 

Protoxide of lead. See Lead, 
protoxide of. 

Prussiate of potash. See Pot- 
ash, prussiate of (ferro-cya- 
nide of potassium). 

Prussic acid. See Hydrocyanic 
acid. 

Puddled steel : 
Used to manuAkoture tin pktei; 
Spenco, 188. 



Pyroligneous spint : 
iTn s depositi 
•WaU.m 



Used in a deposUing solution t 



Pyrophosphate or phosphate of 
potash. See Potash, pyro- 
phosphate or phosphate of. 

Pyrophosphate or phosphate of 
soda. See Soda, pyrophos- 
phate or phosphate of. 

Quicklime. See Lime. 

Quicksilver. See Mercury. 

Racemic acid : 
n1 in a d< 
Becker, 

Rhodium, plating or covering 

metals with : 

By electric forces 

8mee,zx. 
By simple immersion In an aqueous 
solution { 

Wollaston, xvit. 

Rods used in an electro-coating 
bath: 

Morewood, 116k 
Rogers, US. 



Used in a depositing solution; 
r,f29. 



Rolling and pickling, preparing 
the surfaces of iron to be 
tinned by : 

Morewood, 116. 

Nurse. 161. 

Boceni,116. 

Swingler, 108. 

Rollers used in connection with 

baths of molten metal : 
Bcdson, 167. 
BurReiis.78. 
Morewood, 46, 66, 78, 146, 147, 

169. 
Piper, 166. 
Rogers, 48, 66, 78. 
Saunders, 166. 
Watt. 78. 
Whytock, 148. 

Rollers used in planishing and 

burnishing tinned iron plates : 
Nasmyth. 180. 
Piper. 166. 
Saunders, 166. 

Rosin: 
Used as a flux; 

Bahn, 181. 

Brown, 40. 

Emmcrson, 87. 

Hamilton, 166. 

Tomkins, 146. 
Used to prevent the oxydation of 
fluid metal ; 

Dobbs, 19. 

Hand, 14. 

Kerr, 12. 

Warner, 86. 

Russian or American potash. 
See Potash, American or Rus- 
sian. 

Sal ammoniac. See Ammo- 
nium, chloride of. 

Salt, common. See Sodium, 
chloride of. 

Salt of tartar. See Potash, 
carbonate or bicarbonate of. 

Salt of tin. See Tin, chloride of. 
Saltoetre. See Potash^ nitrate 
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Sand: 
Used on the snrfkce of molten metal ; 

Hamilton,126. 

lieyshon, D. A., 158, 

Morewood, 71* 148. 

Bogers, 71. 
Used to prevent oxydation ; 

Morewood, 78. 

BiOgers, 78. 

Sawdust : 
Used to clean coated metal stirfaces ; 
Morewood, 142. 

Sesquicarbonate of ammonium. 
See Ammonium^ carbonate^ 
sesquicarbonate^ or bicarbon- 
ate of. 



« 



Sheffield plate/' manufacture 

of: 

Bolsovcr, xiv. 
Hancock, xiv. 



Silicic acid : 
Used in a depositing solution ; 
Junot, 7G. 

Silicium (silicon in a metallic 

form), plating or covering 

metals with : 
By electric force; 

Becquerel, xix. 

Bird, xix. 

Junot, 76. 

Silver and strontia, hyposul- 
phite of : 

Used in a depositing solution ; 
Leeson,44. 

Silver, carbonai« of: 
Used in a depositing solution ; 
Du Bois, 65. 
Fontaiucmoreau, 62. 
Piaget, 65. 
Poole, 48. 
Walcnn, 129, 180. 

Silver, chloride of : 
Used in a gildinff solution ; 

Elkington, H., 80. 
Used in a silvering solution : 

Elkington, H., 80. 

Fontainemoreau, 96. 

Kirwan, xv. 

Steele, 07. 

T^bot, 42. 



Silver, coatmg or covering : 
With aluminum ; 

Stirling. lU. 
With copper; 

Bono, xiv. 

Parkes,89. 

Ftotitiiean, 108. 

Pdtre, 108. 

Power, 77. 

Wol]aston,xvL 
With gold; 

Brugnatclli, xvii. 

De la Biv«s xix. 

Bufresne, 118. 

Blkin^n, H., 80. 

Fontainemoreaa, 85, 61. 

Massou, 86. 

ParkeB,68. 

Plinj.xL 

Southwell, xiv. 

Whateley,4. 
With iron ; 

lorons, 58. 

jmward,58. 

Silver, cyanide of: 

Used in a depositing solution : 
AdvieUe.111. 
Cauuinus, 122. 
Comforth, 110. 
Cowper, 122. 
Tuck, 45. 
Walenn,12e,180. 

Silver, iodide of : 

Used in a depositing solution ; 
SpencOT, 88. 

Silver lace, manufacture of: 
Brade,95. 
Mas8on,86. 
JfoMtm, 95. 

Silver, nitrate of : 
Used in a gilding solutkm ; 

Elkington, H., 80. 
Used in a silvering solution ; 

Becker, 129. 

Boyle, xiiL 

Cowper, 128. 

JkMtel.liS, 

Elkington, G. Bs 88. 

Elkington, H^ 88. 

Fontauiemoreau, 85. 

Xofufoif, 128. 

Newton, W. B., 77. 

Powel^ 76. 
Used to deposit an aDoj of silver 
and nickel; 

Shepard, 186. 
\ Used to deposit silver ; 
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'fftitiff, M, 



iVffifHi, 11 4< 



ifitff 



IaIm with i 



Mr mil 



tip ti^i\un . 



«vllt« 



ri|r";fl|r,,lf.Kj" 

ntittifhfUM, IM< 

II«riCfi^f, I tig, Itfff. 
;^(Vrvllk7rti 

l|ft|tM»H, 

iliittlcfi, 
_, klMfctofi. 

Vfri(MlflHf|/rN*ft>Uf<lii 
Mil W«fM./»yi 

, 'rtf M*»i», ftA, fWi 
imlMi.N. M.«ft4i 



5 



fin, 

I. Lij Un M, 
h tit, Mi 






fWi 



TdllMri, <g. ifl, 47. 
'fuMMM.K Mil 

•iiU.iA, Hi. 

VmIhih. IfKfJMi 
»l|r"nillfi>e.'' 

Vhi^inu, W. «., 11, 
(iM If I im uumrumiU uu^inik 

flfmifrffirit li<f, 

MlMfiitlori, fr, IM< 
HflWK'll. Hi v. 
NtlHi li 

Mll'flflU, «, 
[VHIVlflflf, ft< 

!'l«,tfHlr, ft, 
<.f«^tl*»< ft. 

jUM^jT.'fti 
^liHw^'Mll, I4i 

AJiM'fi. I», 
U/ lititrtHrniofj ifi fhf mti\M ttidiil 1 

tijf iMt'fffMHMKff I* trt]r(>f of Ut^imn 

H<iti(«i'ii«. g4i 

nrtilMfi,ft, 

w»jrl»«, nil. 

Aldiffti, Ml 

M HiWi, WI, ^ 

AilvWlMJIi 

. )Hff M'f'i 41. 

, \tH*kt»r, m, 
, htijt*, till, 

III llfrlfi, tin, 

Wlr I 



1}imn, tin, 

\i*\f, II VI, 
LJfWft.fl. Hfi 

l/rnljii'l*. R<«fl4i 
ruHKil, 41, 4<t, 47i 



190 PLATING OR COATING METALS WITH METALS. 



Silver precipitated hj mercury : 

Kirwan^xy. 

Silver, sulphate of : 

Used in a aeposlting solution ; 
Tuck, 45. 

Silver, sulphite of: 

Used in a aepositing solution ; 
Leeson, 44. 
Woolrich, 45. 

Silver, sulphoc^anide of : 
Used in a aepositing solution; 
Smith, S. B., 64. 

Silver, sulphuret of : 
Used in a aepositing solution; 
Barratt, 42. 

Silver, tartrate of: 
Used in a depositing solution ; 
Walenn, 129, 180. 

Smoothness or brightness ob- 
tained in an electro-deposit : 

Smith, S. B., 64. 
By motion ; 

Leeson,43. 
By the use of bi-sulphuret of carbon ; 

Lyons, 57. 

Millward, 67. 
By the use of the sesqui-carbonate 
or bi-carbonate of ammonium ; 

Tuck, 44. 

Soda and ammonia, sulphate 
of: 

Used in a depositing solution ; 
Junot, 76. 

Soda and silver, sulphite of: 
Used in a depositing solution ; 
Leeson, 44. 

Soda, bitartrate of: 
Used in a depositing solution ; 
Boseleur, 66. 

Soda, carbonate or bicarbonate 

of: 
Used for cleansing ; 

Southby, 117. 
Used for coating with aluminum ; 

Thomas, 113, 114. 

Tilley, 118, 114. 
Used for coating with cadmium ; 

Bussell, 63. 

Woolrich, 63. 



Soda, carbonate, &c. — c<mt. 
Used for coating with silioium, tung- 
sten, and molybdenum ; 

Junot, 76. 
Used for coppering ; 

Barratt, 41. 

Fontainemoreau, 62. 

Poole, 48. 
Used for gilding ; 

Elkington, 6. B., 26. 

Spencer, 38^ 
Used for platinizing or platinating 
by immersion in an aqueous solu- 
tion: 

Elkin^n, H., 27. 
Used for silvering; 

Becker, 129. 

Da Bois, 55. 

Fontainemoreau, 62. 

Piaffet,55. 

Poole, 48. 
Used for tinning; 

Steele, 66. 

Thomas, 114. 

TiUey, 114. 

Soda, caustic : 

Used as a cleasing solution ; 

JBocquet, 91. 

Johnson, J. H., 91, 97. 
Used in a depositing solution ; 

Beslay, 141. 

De B>uolz, xiz. 

Fontainemoreau, 61, 6& 

Newton, W. B., 80. 

Soda, hyposulphite of : 
Used in a depositing solution ; 
Barratt, 49. 
Poole, 48. 
Talbot, 42, 46. 

Soda, pyrophosphate or phos- 
phate of : 

Used in a depositing solution ; 
Du Bois, 66. 
Fontainemoreau, 62. 
Piaget,56. 
Eoseleur, 66. 

Soda, stannate of: 
Used in a depositing solution; 
Pepp4, 153. 

Soda, sulphate of : 
Used in a depositing solution; 

Du Bois. 65, 56. 

Fontainemoreau, 62. 

Piaget, 55, 56. 

Spencer, 39. 
Used to cleanse iron surftMses; 

Spencer, 39. 
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Sodk, tulphiM of I 

Viti In 1 dBimflHnrr jBlutton i 
Nswloii, W. B..^I. 

Sodium Md knunonlum, ohlo- 
ri<te of. 
UmnI In m ilnioiltini nlutlon i 

junot, 7«- 

SmIUiin. rlil'>H<1roft 



, Umntl, *'., 

Uii«lln«l?l<lliiB 

Xlkiniioiy 

Uwrt in ■ nlit^nli 

Hamft, «1. 
U>v<]in**U 

Itumtt, w, 

FDiilidnrinnrMU, ». 

Tliiiiiiai. Vf. 

UmiI lil'^Mrn-ttfixnUlnic iltogil | 

NintltPii, W, K., »l, 

Tliouiu. M. 
Vui|ni"rli>i>IFivd>'|>>*UliiK ntolwli 

ThrimM-W, 

Tlllar, M. 



MlUwud 



Sodium, Iodide of I 
Vmd to «lMtro-il«pcMit nwttli b]r 
meuii of hMt i 
nvkn, 81. 

Sodium, lulptiaovknlde of i 

VMd <n ■ itfMHifllnrt lolntkin i 
Binlth,8, B..H. 

Sptcula formed hy eleotra-da- 
poiition I 



Spelter ! 



?;;«%'." 



Spirit of lalt. 5ff IlyilroobMt 



BtHitiKte of loda. Sn Bodk, 



Hto«l, ooktin^ 
IroD 
Inn- 



IT oovoring. 9m 



il«el, otwtlng oroc 
Steel, puddled. Set Puddled 



Strontift I 

llMd In k riplmKlnM i«1utlDII i 
FunUlnsmDrwii, M. 



Strontium, eulj 
VKdInftdmMi. _ 
Imllli, BTU., t*. 

3uf(4ri 
l^djn % dcDnrtllng •olutl 

fMiuIiipmnfMlu, es. 



liotMht eulphtte of. 

SulphkteofftDimoniutn. SmAih* 
euliihkte of. 



Sulphite of aopper. Sm Cop. 

I per, sulphate of. 

Sulphate of Iron. Sm lien 
•iilpliftte vf 
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nlphurataofthemettla: Twtmto of lilver. 8re Bilvw, 

Vmi In ibipoaltliiir illon i 



Smntt. SI. 
Bmknr, ». 
Oomnirth, HO. 
OnuAira, W. 
Wklnaljiii, (1. R., u. 
n. II.. M. 



Si 



.M, im, 



E 

iohi 

Lowo.ini. 

IffOIU, It. 

Fmnrnir. W. 
SwItWinT. IM. 
'Nd In * (l<>niNltliiR tulutloii -. 

BttmU,*i. 
Jiinot, TO. 

puK m"" 

Thoniwi, BT. 

»lphurmii nriil 

UMd In m cloixulll 
thOiiiH. IT. 

T1I1V7,U7. 



Minin ; 

Vfl In ft ilrnnnlilns goliltion i 
Denny. A, Wtl. 



'vtrato of copper and potuli. 
Sw Oanpcr and potnali, tar- 
tctUot 

M M. 



Tsrtnte of rin anil iwtMh. Srr 
Tm Md pntuh, tftrtnte of. 



'l'&Hrat«s : 

UkcI III nlni'lm^lotiniiliiiBiolnlloii-i 
WKloiin.in, ISO. 

" Terno pktra," manufnoturu 
oft 

ih\,M. ui. ihh. 



Thormo-eloctricity iiicd tu do- 
poait mctali upon metftlg : 
Pools, «. 

'I'in and potMli, Urtrnto of i 
Uwd In n donniililtut nulntloni 



W»1<ilin, I: 

Tin, nlilorido of: 

M'ircwiiiiil, M. 
Bogen,SVi 
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Sulphite of sodk. Set Soda, 
Bulphtte of. 

Sulphite of loda and tilrer. See 
Sodft and nlver, sulphite of, 

Sulphocfuude of Bluminnm. 
Sm Aluminum, gulphocyanide 



Sulphate of mercuir- See 
mercuiT, sulphate of. 

Sulphate of nickel. See Nickel, 

aulphate of. 

Sulphate of potash. SeePotoah, 
Bulphate of. 

Sulphate of silver. See Silrer, 

■ulphate of. 
Sulphate of soda. See SodOi, 

Bulphate of. 

Sulphate of soda and ammonia. 
See Suda and ammonia, sul- 
phate of. 

Sulphate of tin. See 'Hn, aul- 
puate of. 

Sulphate of zinc. See Zint^ 
sulphate of. 

Sulphide of gold. See Gold, 
sulphuret o^ • 

Sulphide of platinum. See 
Platinum, sulphuret of. 



Sulphide of ailver. See Silver, 
sulphuiet of. 

Sulphides of the metals. See 
Sulphuiets of the metals, 

Sulpliite of potash. See Potash, 
sulphite of. 

Sulphite of potash and ulvet. 
See Potush and silver, sul- 
phite of. 

Sulphite of silver. See Silver, 
sulphite of. 



Si^phocyanide of ammonium. 
See Ammonium, sulphoqr- 
anide of. 

Sulphocfanide of barium. See 
Barium, sulphotyanide of. 



Sulphoi^anide of i „ 

See Majpiesium, sulphocjr- 

anide of. 
Sulphocyanide of potassium. 

See Potassium, suJphocjanide 

of. 



Sulphocyanide of ttnmtiutn. 
See Strontium, Bulphoc^amde 



Sulphuret of platinum. Set 
Platinum, sulphuret of. 

Sulphuret of potassium. See 
potassium, sulphuret of. 

Sulphuret of silver. See SilvBT, 
sulphuret of. 
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Snlphurets of the metals : 
Vwd in depositing alloyi ; 
Barratt, tf. 

Sulphuric acid : 
TJied M a clnanBing tolution ; 
Ashton, 4. 
Bocquwt, 91. 
Booker, 29. 
Comforth, 110. 
Oraufurd, 28. 
Slkingtim, O. R., 34. 
Blkington. H., 34 
Fontainomorcau, 35. 
HuUe, 101. 
Hunt. 92. 100. 
Johnson, J. II., 01, 07. 
Lowe, 101. 
I^ons, 74. 
Morgan, 23. 
Nurtu*. Ifil. 
Pamail, 10. 
Pomproy, 05. 
Bwinglor, 102. 
Uied in a dopoiiting solution ; 
Barratt, 41. 

Fontainomoreau, 51. 02. 
Junot, 70. 
Kirwan, xv., xvi. 
Puis, 110. 
gnencer, 38. 
Tnomas, 07. 
TlUey, 97. 

Sulphurous acid gas : 
UMd in a depositing solution ; 
Thomas, 97. 
TlUoy, 97. 

Tannin : 
Used in a dopositing solution ; 
Denny, 87, 88. 

Tartaric acid : 
Used in a depositing solution ; 
Barratt, 49. 
Cowper, 128. 
Jtaniel, 128. 
Gore, xxi. 
Howell, 64. 
Landois, 128. 

Tartrate of ammonium. See 
Ammonium, tartrate of. 

Tartrate of copper. See Copper, 
tartrate of. 

Tartrate of copper and potash. 
See Copper and potasn, tar- 
trate of. 

M M. 



Tartrate of silver. See Silver, 
tartrate of. 

Tartrate of tin. See Tin, tar- 
trate of. 

Tartrate of tin and potash. See 
Tin and potash, tartrate of. 

Tartrate of zinc. See Zinc, 
tartrate of. 

Tartrate of zlno and potash. 
See Zinc and Potash, tartrate 
of. 

Tartrates ; 
Used in eloctronlepositiug solutions; 
Walenn, 120, 180. 

" Temc plates," manufacture 
of: 

Budd. 144, 168. 
Hughes, 143, 160. 
Loach, 146. 
Loyshon, 143, 160. 
Nurse, D., 137. 
Nurse, O., 137, 131. 
Nurse, R., 137. 
Piper. 166. 
Saunders, 166. 
Bpcnce, 130. 
Tnmkins, 140. 
'Willett,i46. 
Williams, 143, 150. 

Thermo-electricity used to de- 
posit metals upon metals : 
Poole, 48. 

Tin and potash, tartrate of : 

Used in a dcponiting solution; 
Newton, W. B., 81. 

Tin, bichloride of: 
Used as a cIcanRlng solution 

Hulls, 102. 

Lowe, 102. 
Used as a flux ; 

Bodson, 124. 

Tin, carbonate of: 
Used in a dei)08itlng solution; 
Walenn, 129, 130. 

Tin, chloride of : 
Morowood, 60. 
Bogers, 50. 

N 
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Tin, chloride of — cont. 
Uied M a flux ; 

Bedson. 124. 

Morewood, 60. 

Nune, D., 136. 

Nurse, G., 18<l. 

Nune, R.. 186. 

Bogen,60. 

Stirlinff, 69. 
Tied in a depodtiiig lolutlon ; 

BoQsflekUlM. 

Burrow, 187, 128. 

ChrduoHt 156. 

De la flalzede, 68. 

Foiitainemoreau, 62, 96. 

Hughes, 166. 

Morewood, 47. 116. 

Newton, W . B., 81. 

Bogers, 47, 116. 

Boseleur, 66. 

Tin, coating or covering : 
With arsenic { 

OhoDovix, xvi. 
With braas ; 

De la Salzede, 68. 
With bronze ; 

De la Salzode, 68. 
With copper ; 

Bond, xiv. 

Chenovix, xvi. 

Fontaiiiomoreau, 62, 96. 

Shore, 33. 
With mercury ; 

Borgnor, 115. 

Lowe. 116. 
With nickel; 

Shore, 38. 
With silver; 

CauaHnus. 122. 

Cowper, 122. 

Whitworth, 14. 

Tin, cyanide of: 

Used in a depositing •elation t 
Walenn, 129, 180. 

Tin, oxide or binoxide of: 
Used in a depositing solutioii ; 
Steele, 16. 
Thomas, 114. 
Tilley, 114. 



*i 



Tin plates," manufiacture of : 

Booker, 29. 
Budd, 144. 
Homing, 8. 
Hughes, 148, 166. 
Leach, 146. 
Leyshon, 143, 166. 
Morowood, 47, 62. 
Morgan. 23. 
Nasmytn, 120. 
Nnrse, D., 186. 



"Tin plates," &c. , 
Nurse, G., 186, 151. 
Nurse, B., 186. 
Piper, 166. 
B*ogers, 47, 62. 
Saunders, 168b 
Spenoe, 189. 
lx>mkins, 146. 
Willett, 146. 
Williams, 148, 166. 
Woodruff, 164. 

Tin, plating or covering metals 
witn: 

Ohamberlaine. 2. 
Clergyman, ziL 
Hemlng, 8. 
Marci, xv. 
Morgan, 28. 
FhilUps. 86. 
Pliny, xi. 
Poulain, 9. 
Shaw, 79. 

?3rlor, 7. 
arrenton|ZiL 
By amalgamation ; 

Bergner, 116. 

Xotiw, 116. 
By casting; 

Burgess, 79. 

CJollins, 18. 

Dayman, 16. 

DoDbs, 18. 

Morewood, 72. 

Payne, 122. 

Rogers, 72. 

StirUng,60i 

Watt, 79. 

Wyatt, 18. 
By electric force; 

Abate, 78. 

Be8liy.l41. 

Bird,xix. 

Bousfleld, 124. 

Burrow, 127, 128. 

Oorbett, 188. 

Cordtum, 186» 

Davy, B., xviii. 

Davy. H.. xviL 

De Olerville, 78. 

Elkington, 0. J. 0., 107. 

Fontainemoreao, 62. 

Hughes, 166. 

Morewood, 47, 106, 116. 

Munro,189. 

Newey.188. 

Parkes,68. 

Parkes, W. H., 188. 

Pepp4, 168. 

Bogers, 47, 105, 116. 

Boseleur, 66. 

Spencer, 88. 

Steele, 66. 

TUley,97,98.114. 
By friction and naat ; 

Barron, 119. 
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1, platina. &c., will 

V linnnTnlnti In tlio mol 
Ailiton, *. 
BeflMm. IM. 114 
Bvotlr, S. 

Bruit liwaltn.W, 17. 



Oraunird. m. 

Cimirftiril, II. 
Oudor, 71. 



Rvh. IW. 
ralinii. ■«), IBO. 

ij<':'idi'>ii,ii,A,.i»i. 

UiimwiHjd, 47, W, BD, M MT, ISt 



TIiirM'. n., 1M. 
PrirVM, M, (11. 

ninniw, 1M. 
PIlUT, IM. 
J^lfcHJ-. 1U. 
B(4vnnrt.m, 
tUnbiinlNiii, m, HT. 
Knitrrii, «, W. M, H. 
Bwiiilrii. IM. 
Btbllli; IM, Ut. 
Bhrrtilsii.lBS. 
ipPTKirr, 130. 
Brirlliiic. m. 
Btiwlipr, W. 
BvlimhT, im. 

Wri.r>",'iB. 

■wmHt.i«. 

WUIlHiiiii, IM, ino. 
WioilrxRlU. 

VjIBll. IS. 

B)r mnuiii of » Diimnt of gH i 

Olwmit; m, in. 
BvinMii*i>r nfluii 

Alulnn. 11. 

Dol.lBi. IH. 

Illdkiiinu 13. 

M'TTciiiArt, 07. 
Pi lu Lain. B. 

Bjrniniiiinr frnlntbi 
OnwhinLS. 

Tvlar.j. 



Tin, ptfttinfT, &o., with— «o«(. 

Bx prwiiiirpj 
DstIii, U, M. 

J>.)ll.>H.II,J. 1I.,1H1U. 



nliitloti I 
Baui>nii1d, IM. 



Sr; 



Tin, tortntoof: 

Uwd In n ilnimiltlnit loladon I 
PnnWinmiomiu, H. 
Nffllon, W. ll.,ll. 
Walonii.lW, IM. 

Titanium, iilating or covering 
metal ■ with : 
By olnolrlp (hrco i 
Juuut, 76. 

Tunftitcn, jihting or covering 
metali with ; 
Brclntrlolbrnii 



Turpentine i 

Uwd ■• ■ olnnalag Uqnld t 
Uii Bol*. M. 



l^pe metal, coating or oover- 



Si. 
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Type metal, plating or covering 

metals with : 
By casting; 

Newton, A. V., 112. 

Urine: 
Used as a cleansing liquid ; 
Du Bois, 66, 
Piaget,66. 

Vats used in electro-deposition : 
Morris, 152. 

Venice turpentine : 
Used as a flux ; 
Alston, 11. 

Verdigris. See Copper, ace- 
tate of. 

Vinegar : 
Used in a depositing solution ; 
Parkes, 63. 

Vitriol, blue. See Copper, 
sulphate of. 

Vitriol, green. See Iron, sul- 
phate of. 

Vitriol, oil of. See Sulphuric 
acid. 

Vitriol, white. See Zinc, sul- 
phate of. 

Vitriolic acid. See Sulphuric 
acid. 

Waste tin, a mode of treating : 
M orewood, 60. 
Bogers, 60. 

White vitriol. See Zinc, sul- 
phate of: 

Whiting : 
Used in a silvering solution ; . 

Advielle, 111. 
Used in a tinning solution ; 

Bousfleld, 124. 
Used on the surfoce of molten metal ; 
Morewood, 143. 
^^ • 

Wire : 

Bedaon, 157. 
Voucher, 93, 101. 



\ 



Wire — cont. 
Cuche, 149. 
6raiiain,150. 
Hinde, G. J., 142. 
Hinde, T. C, 142. 
Johnson, W., 93, 101. 
Leyshon, D. A., 168. 
Masson, 86. 
Morewood, 71. 
MuUer, 93. 101. 
Boberts,24. 
Bogers, 71. 
Turner, 109. 
Whateley, 3, 4. 

Yellow prussiate of potash 
See Potash, prussiate o 
(ferro-cyanide of potassium) 

Zinc, acetate of: 
Used in a depositing solution; 
Barratt, 41. 
Bussell, 63. 
Steele, 66. 
Woolrich, 63. 

Zinc and ammonium, chloride 
of: 

Used as a cleansing solution ; 

BoticTiert 93. 

Johnson, W., 93. 

Muller, 93. 
Used as a depositing solution 

Puis, 106. / 

Zinc and potash, tartrate of: 
Used in a depositing solution; 
Newton, W. E., 81. 

Zinc, anode of : 

Used in electro-silvering 
Tuck, 45. 

Zinc, a product of: 
Used for coating iron ; 
Morewood, 66. 
Eogers, 66. 

Zinc, carbonate of : 
Used in a depositing solution ; 
Fontainemoreau, 62. 
Walenn, 129, 130. 

Zinc, chloride of : 

Parkes, 64. 
Used as a cleansing solution ; 

Graham, 160. 

Hull, 101. 

Lowe, 101. 
Used as a flux; 

Bedson, 123. 
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Zinc, chlonde of — cont. 
Vied M a flux— <TOM^. 
Hunllton, ISA. 
Hunt, 91. 100. 
Morrewood. 48, 50. 
Nunc, D. ,187. 
Nune, G., 197. 
Nunc, VL, m. 
Phllippl, 115. 
Redwood, 08. 
Itofon. 48, 60. 
RuMoll, 68. 
Woolrich. 88 
Uiod in a dcpoBittnfc ■oluiion : 
BAmtt,31,41. 
Broonmn, 128. 
Burrow. 127. 1S8. 
Elkinston, G. £L,81. 
FonUunomoroAU, 85. 
Morewood, 118. 
Newton, W. E., 81. 
IhilB, 106. 
Rogcn, 110. 

Zinc, citrate of : 

Vied tn A dcnositing nolution ; 
Nowton, W. E., 80. 

Zinc, coating or covwing ; 
With alloji ; 

Walonn. xx. 
With aluminum \ 

BtirlinK, 111. 
With antimony i 

Grccnstreet, 71. 
With arienic ; 

Chcnevix, xvi. 
With brass I 

Do la Salicde, 58. 

Fontaincmoreau, 00. 

Bhepard, 186. 
With bronio \ 

Bo la Saiicde, 58. 

Shcpard, 130. 
With copper { 

Chcnevix, xvi. 

Fontainomoroau, OS. 

Greonitroct, 70. 

Ljonii, 67. 

itflllward, 67. 

Oudry, A., 104. 

Oudry, L.. 104 

Shcpard, 186. 

Warner, 00. 
With Bold ; 

Blkington. H., 80« 
With iridium t 

WoUaston, xvii. 
With iron I 

f bntainomoreau, 06. 

Kirwan, xv. 
With lead ( 

Fontalnemoroau, 61. 

Greenitreet, 70. 

Leyshon, D. A»168. 

Morewood, 67» 71« 7I| 78* 



Zinc, coating, &o. — cont. 
With load--<Km/. 

Oudry, A., 104. 

Oudry, L., 104. 

Rogen, 67. 71, 7i, 78. 

Walenn, xx. 
With manganese i 

Fontainomoroau, 06. 
With mercury ; 

Walonn, xx. 
With nickel ( 

Kirwan, xv. 
With osmium t 

Wollaiton, xvii. 
WithDilladiumt 

Wollaston. xvii. 
With platinum t 

Lewis, XV. 

Wollaston, xvii. 
With rhodium i 

WoUaston, xvii. 
With silver I 

0au9»imu, 128. 

Cowpor, 122. 

Fontainomorean, 06. 
With tint 

licyshon, D. A., 168. 

Morewood, 67, 72. 

Famall, 10. 

Rogen, 67. 72. 

itirihig, 60. 

Zinc, cyanide of: 
Vsed in a depositing solution t 
I>e Ruoli, XX. 
Walonn, 120, 130. 

Zinc, double lalts of: 
Vied in a depositing solution \ 
Newton, W. B., 80, 81. 
Puis, 106. 

Zinc, hydriodate of; 
Vsed in a gilding solution t 
Talbot, 46. 

Zinc, oxide of : 
Vsed in a depositing solution t 
Chrdman, 155. 
Fontainemorcau, 85. 
Hughes, 155. 
Fcnon, 80. 

Zinc, plating or covering metals 

with: 

Do Normandy, 70* 

t^tis, 74. 

Fhillips,80. 

Tupper, 70. 
By amalgamation \ 

Brooman, 126. 
By casting I 

Burgess, 70. 

0OU&1I.18. 
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Zinc, pUting, &o.- 

Bj otttlnif—eoiU. 
F>;iie.lS2. 



Surrov, 1£7, 128. 
Oomaeld, w. 
G/rduan, lAfi. 
Davy, H., iril. 
Blkfnnon, O.J. C-.m. 
X]ldi«tan,a.K.,Sl. 
Eugbes, 16S. 
HorewODd, lift. 
Newton, W, 81. 
Ilewbm,Vr.a^SL 
Oudn, A., 101 
OwiirT,L.,l»». 
Penan, 8>. 

fDttl,lGO. 

PulMOt. 

8inee,xi. 

ThomulU. 

TUley, 11*. 

WmE.iis. 

■Woolrlch, 81. 
BjMctlimuidheati 

BMTon, 119. 
Bj' Immenion la tlie melted mebd : 

BKhn.lSl. 

Bsmtt, BS. 

BudBOn, IKS, lU, in. 

AnicA^r, 88,101. 

Britten. lOT. 

Brown, W. 

Burke, S8. 

Calla.., S6. 9a. 



Hunt, Bl, lOD. 
Johnson, W.,B3,10L 
LovBhon, D. A.,l». 
Morewond. 17, ■18, Bfl, £ 
JftiUer.es. lUl. 
MUTHB, D., ISB. 
Niirafi, G., ISfl, ISL 



Zinc, plating, &c — conf. 
Bjlmmerdor *~ — ' 
Bmlth, A. 



Ijmemurej 
Savlt,83,84. 

McFTewood. 88. 
Kogen, 88. 
Wsmer, m. 



TantBlnemomu, Ml. 



Zinc, solution of: 
UaeA to oa*t Inn i 



Griuell, es. 
Bedwood, 88. 
Undln B depoiitlas •cdnttoDi 
BuTfttt,41. 
De U Saliedc^ BS. 
Fontainemonau. ffl. 
Newton. W.,ai. 



Fula, 108. 
Sheikrd, 136. 
Bteele, 88. 



Zinc, tartrate of: 
rsed in ft depc^tlnf lolutlaai 
Newton, W. E., BO. 
Wftlenu, ISO, 130. 

Zinc, vapour of, lued to de* 
posit: 

Qriaiell, 89. 
BedwoM, 88. 



ERRATA. 

Page lew, lino 11, for " Etitjean, Tony," read " Potilijean, Tony." 

„ 13«S, line 12, /or "the metal be deposited," read "the metal 

" to be deposited." 



LONDON: 

Printed by Oeoboe B. Etbb and Williax Sfottibwoode» 
Printers to the Queen's most Excellent Majesty. 



[Advertiswitnt*'] 



u 




PATENT LAW AMENDMENT ACT, 18S2. 

WORKS printed by order of Tub Commibbiomkrs of 
Patrnts fou Invrntionb» and nold at their OrrioCi 
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ventor of certaino kilnes for the dryine of malt, &c. &c. (Letters Patent, 
Nos. 33 and 85, respectively dated 8th April 1626, and 2&rd July 1636.) 
Price 2d. 

4. Dud Dudley's Metallum Martis ; or iron made with pit-coale, sea-coale, 
&c. {Letters Patent, Nos. 18 and 117, respectively dated 2&nd February 
1620, and 2nd May l&SS.) Price 8<2. 

5. Description of the nature and working of the Patent Waterscoop Wheels 
invented by William Wheleb. as compared with the raising wheels 
now in common use. By J. W. B. Translated fh)m the Dutch by 
Dr. ToUiausen. (Letters Patent, No. 13^, dated 2AthJutielQ4&.) Price 2f. 

6. An exact and true definition of the stupendous Water-commanding Engine, 
invented by the Uight Honourable (and deservedly to be praised and 
admired) Edwabd Sohebset, Lord Marquis of Wobcesteb, Ac Ac* 
(Stat. 15 Car. IL c. 12. A.D. 1663. ) Price 4d!L 

7. Navigation improved; or the art of rowing ships of all rates in calms with 
a more easy, swift, and steady motion than oars can.. By Thomas Saveby. 
(Letters Patent, No. 347, dated lOth January 1696.) Irice Is. 

8. The Miner's Friend ; or an engine to raise water by fire, described, &o. 
By Thomas Saveby. (Letters Patent. No. 366, dated 25th Jul/y 1686, and 
Stat. 10 db 11 WUl, in. c. 31, AJ). 1699.) Price Is. 

9. Specimina Ichnographica; or a brief narrative of several new inventions 
and experiments, particularly the navigating a ship in a calm, &c. By Johk 
Allek, M.D. (Letters Patent, No, 613, dated 7th August 1729.) Price 8<2. 

10. A description and draught of a new-invented Machine for carrying vessels 
or ships out of or into any harbour, port, or river against wind and tide, or 
in a calm, &c. By Jonathan Hulls. (Letters Patent, No. iSQ^datedZlst 
December 1736.) Price 8d. 

11. An historical oc/count of a new method for extracting the foul air out of 
ships, &c., with the description and draught of the machines by which it is 
performea, &c. By Samuel Sutton, the Inventor. To which are an- 
nexed two relations given thereof to tne Boval Society by Dr. Mead and 
Mr. Watson. (Letters Patent, No. 602, dated l^h March 1744.) Price 1«. 



EXTENSION OF PATENTS TO THE COLONIES.— 
Abstract of Replies to the Secretary of State's Circular 
Despatch of January 2, 1853, on the subject of the Extension of 
Patents for Inventions to the Colonies. Second Edition, with 

Revised Table. 1861 Price 2«. 
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FlTKNT rights ill tho COLONIES.—AbstrAot of Repliti 
to tho Sooretaiy of Htato's Clroulu Despiktoh of July llf I066, 
calling for Information as to the form of tho applioatiq^ to be 
mado by persons dosirous of obtaining Patent Kights in the 
Colonies, and the expenses attendant on tlie Grant of luoh Patent 
ilights. Price 2#. 
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N APPENDIX to the HneoiBoations of English Patents for 
Reaping Machines. By B. Woodoroft» F.R.H. Price 6«. M* 
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rM)MMIHS10NER8 OF PATENTS' JOURNAL, published 
Vy on i\w evenings of Tuesday and Friday in each week. Price 2d, 
Annual subscription, including postage, iK)«. 



Vol. for 1854, cloth. Price 2l#. 
Do. 1855. „ Price 21#. 
Do. 1H5(). „ Price 2U. 
Do. 1857, „ Price 21#. 



Vol. for l858,oloth. Price 2U. 
Do. 185!). „ Price aU. 
Do. 18(10, „ Price ai#. 
Do. 1 8(11, „ Price 21#. 



CONTHNTH. 



1. AppltcAiioitN nir Lntirm PAtpttt. 
fl. (IrfttttN of PrtivinlotmlProtoottotifbr 

nix tnoniliH. 
n. IttvnnitdtiN prtitnciott tor nix inontnii 

by iltn (trpo^ifc of A complete Htm. 

oidoAttoti. 
4. N(iil(H>ii to timceod. 
n. I'ntnntN HnAlnd. 
(1. PivinntN oxtniutott. 
7. I'lttottiii i^micoUod. 
H. pAtonin on whtoh tho third ypar's 

Ntntiip dtiiy hM boon paid. 



P. PntoniN whi(«h hnvo bcicomo void 
by nominytiinit of tho ntRmp duty 
of no/, boniro tho expiration of tho 
third yoftr. 

in. VntrniN on whtoh tho Hoventti 
yoAr'n ninntp duty Iim boon paid. 

11. CototiiAl PfttotitH And Patent liAW. 

Ifl. Forolfcn PAtontn And Vatetit Law. 

1.1. OltloiAl AdyorttBomontN and nottooK 
of tttioront to patontoos and ln« 
vontom ^onorally. 



J<*\i% ^ <S»fa»^.».' 



INFORMATION FOR APPLICANTS FOR PATENTS. 

rpiIE PATENT LAW AMENDMENT A(rrS (15 & 16 Vict., 
-I- cat). 83 J 1() Vict., cap. 5 ) and l(i & 17 Vict., can. 116) j toge- 
ther with the Rules and Regulations issued hy tho Commissioners 
of Patents for Inventions, and hy tho Lord Chancellor and the 
Master of tho Rolls, under the Acts 15 & Hi Vict., c. 8»i. and 
If) ^ 17 Viet., c. 115, accompanied hy Snecimon Forms of the Provi- 
sional l)ocumont8 printed on shoots of tiio proscribed sise... Price 6(/. 
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pAI^ALOOUE of the LIBRARY of the GREAT SEAL PA- 
yj TENT OFFICE. Two vols. imp. 8vo. (Vol. L Titles j 
Vol. 1 1. Index.) Price ai#. 



HI l«<W«.^I^W^M>#W MmH »M»W>««^MM« »»'•>. 



A FREE LIBRARY knd READING ROOMS in open to the 
Public dailft from 10 till 4 o'clock, in the Office of the Cominia- 
■ionera of Petenti, 25, Southmrapton Bnildinni, Chuuxry I^ne. 

In utdition to the printed Spedficationi, ladciei, and other 
publicstioDS of the CommiBnonen, the lAhmj includee » Col- 
lection of the leading Britub and Foreign Scientific Jonnult, 
and teit-booka in the variou* departments of idence and art. A 
caUlogne ia on lale. 

Note.— The Cotnmiuionen* pnhUcationa maj' be conaulted 
d^^ in the Ubrary of the Britiah Moaeum, in the librarj of the 
Society of Arti, and in the Free libraries of the following Towni 
ftnd Citiei : — 

UxrieealFni.Lan-ary.TnmtHinm). I LeAmbiiflna Priin {Publio Library, 
AiCTlngtnn {Meckanie^ IiutUtiHon, , Tovnt HaU]. 

itStmC), LKdji {J\iitn Cterk'i Offiae, Tow* 



B«UUt {Q<ittH-» CoOtfft). 

BlmilnirhvD (Sirn>l<vtaiB MtilOd- 
land Initilult. Cbimon Strta). 

BoltOii-le-Hoon [PttbUa Library, JU- 
clianei Buildingi). 

Hl,l:.l. ■!■!, I ■/',.. ,. fl'lll]. 

Bndfotii. iQrii«iJiro (Jnrnuffft Ac- 
eoiuUanei Office, Ctirvaration 
SuUMia*, Aooin Stmt). 

BrtKhton (Tbtm ITaU). 

Brinol (CS<B lAbran, King SIrert). 

Bomleir [OSlta of the JJurjifcj /«- 
^TOBemnS ComtnUtfo^en) . 

Q^nUn IfVM LCbraiv.Jeiiu Ln»e) . 
OHlsrbinT (XxHidpai JUnfmrn, 

SufOdliail Shvil). 
Olllide (JV» Liln-ary, Polios QMee). 
Otetv (Ibwi Uatl, NoHhgaU SI.) 
OinklMptatConiIfUt'.l/»l4i»iPlaee). 
Oram liaihatr SfjUioa). 
O^nglMi (irscAawfef JiutUutt, 

DaretaMtoT. 

l)nWu<Bo!ifilJhtbliyilbrJCIIiIareSe.i 
IHimlalk iPi-m- IMrarg). 
Fnlmdutli il'.Mio Ubi.ChuTeh St.) 
(;ii,tcwhr>a<l Ufa'hamcii' tmlitale]. 



ISfirtinu't Lil 
■■ Un-nt'Meeh. 



ller SI). 



Haliru. 
Bait). 



HanWi'staSonlghlTeFatterle* (Hxm 



HuPtispool. Toot (LUtrarti and Hf 

e»<n^Inttilulii,ClHirc\Strett). 

^iritmdlPtiblieLiirajy. TOvm Ball) . 

Hnddanrtnld ICommUtCimtr^ Off«M, 

ITo.l, South Paradt). 
Bnll liftr^tmtic^InttiUlt.aeorgt St. } 
Ipmrioh (Muitum Library. Mia. Bt) 
K^^li^ {Mtduinic^ Imtitu te.KoHh 

Klddnrtniiwtnr (PuiJin Frit TAhrary, 

PiiblUi Buildina'. Viear Htrett). 
KlTi«i' I.Tnn. NnrTolk IBlanltt LI- 
tr-aiv, AlAtiuriua). 
X^nauter (Mtchtmktf IMlitvU, Mar- 
ktiStrett). 



Liverpool ( Tt»t PitWJo L\\irary. Dvkt 

LoiidoQ {jirlUih afuttum). 

——- SncMy of ArU (Johti airtil. 

AMpM). 
Kmcrluaclil {Vir/kt SMioltdgi So- 



(JlBclunioa' 

NowcmtlMipon-Tyim (Lileram nnrf 

FkllofijiMoal Hjeicl^l. 
Newport. Monmoutli (Commnvlaf 

Boom, Town Hall), 
Northunpton. 
Korwlc* iPraLxbrart. St. JolmX 

ifaddrrmarluQ. 
Notttnjtiuun {Corporation Room*. 

St. Ptlet'l ClmnAMe}. 
Oldhiun ITown HaU). 
"-'— ' (Put"- "--- - 



^<tll). 



e Library, Town 



Palilpj laovtmmmt School of Dt, 

tiffnt. aUmmtr Street). 
Plymouth {Mechanicif Imtitntt. 

Prineen Sqttarf), 
Pmtnn it>r. Shtpfuml'i lAbrarj/, the 

InelitalUm, Avettham). 
KoKling {Llterarv, Sdenlifle and 

Mecltanict' Iiuttliation, London Bi,\ 
BnchlUli! {Cnmimitaionerf Room, 

Smith Strtet). 
Rothprhmm {Board qf Sialth QJlMt, 

HoKard atrtet). 
HaJrord {Riiyal JTiiwum anil Librars 

Peel Park). ' 

Shemeia IFret Library, SHrrrySt.) 
ShniMxhury [Tlia Puhlio Mwinm. 

Oillege Slrcul). 
Southampton Wnrp/rrallon Librars. 

BtlrlHiB {Ilitruh Library, 31»c» 

Itou-n, SrwulSlri-l). 
HHwkpon_(OHirt JlauM, Ftmon 

S(r«t, Vairm «r«(). 



8uiid(frland {(Jr>rporatitm Mut&um, 

AthetuBum, FtHOCsU Street), 
Tiverton. 
W&kefliild {MeehaiUee Institution, 

Jiarifi^m Hquare). 
Wurriiifftori {Tha Mu$eum and JM 

brary). 
Wat«rford (Ttmn JlalL The MaU). 
WedfUftibury {Board of Health 

Qffleee). 



Wexford (Heehanlet^ InetUute, 

Oreeeeni Quatf), 
Winn. 
Woiverhmmpton {Behooi of PraeUetl 

Art, DarUngtan Street), 
Wolverton {RaUway Station), 
Yarmoutb, Norfolk (PubUe JMrmrWp 

South Quay), 
York (Lower Council Ohamber,Cf%ild* 



The Coinmfssioners' publication! have aUo been pretented to the 
following Public Officei, Seata of Learning, Societiea, Britiih 
Colonies, and Foreign Htatef : — 

Pui>HeQmeee,d:e, 



Admiralty, D<;i>artra<*»fc of the Surveyor 
of the Navv. 

— — Bteam Hratu-'h. 

I><'I/tford Dockyard. 

WtHilwUiU ditto. 

CJiatliam ditto. 

KiieeriietMi ditto. 

I'ortsmouth ditto. 

Devo«ixirt ditto, 

Pembroke ditto. 

Artillery Iiihtltut**, Wailwi<;h. 
l^xird of Trade, WtiiteluUl. 



Ordnance Office, Pall MdL 
— , Bmall Arms Tmetorj 

EnAeUL 
War Offlee, Pall MaU. 
India Office. 
Government School of MioM* Ac, 

Jermyii Street, PiooadUlr. 
DubUnCatftle. Dublin. 
ItoUa Office, Chancery (Four Courtc), 

DubUn. 
Office of Chancery, Edinburgh. 



CambridKe Univ<'n*ity. 
Trinity ColU^«, liubfin. 
ltntt)riH}nii*i*i Law Society, Chancery 
iMtie, London. 



Seatt qf Learning and Sooietiet, 



Queen'a CoUece, Qaliraj. 
Univenlty Coil^, Londoik 



Malta. 

CaiMj of Oo^xi Hope. 

Mauritiuii. 

India— li^^rMml 

North-Weat 

Madras. 

iioml>ay. 
Ceylon. 
Victorl^-ratent 



Pro- 



Britieh Colonies, 
VictoriA-Publtc Library. 

Melbourne. 
New South Walea. 
South Auairalia. 
Taamauia. 
New Zealand. 
Newfoundland. 
Canada— Library of I'ar- 

liament, Qwa- 

bee 
Patent Office, 

Toronto. 



ttla. 
ri,l 

9. J 



Office, 
MeU)Oume. 
Parliamentary 
Library, MeU 
bourne. 

Foreign States, 
Austria— II andHH Miniaterium, Vienna. 
Bavaria- K^niKllche Blbliothek, Munich. 
U^^lf^uni- MiniMt^re de I'lnt^rieur, Bnuaela. 
France— Hi bliothfeque Imp^riale, 

Conwervatolre dai Arte et M4tien, l n.u. 
H6tel de Ville. J'Paru. 

S<M*ii^t^ InduNtrlelle de Mulhouae, 
Ootli£k-Ducal Priedenntein Collectiovi. 
lianover— Mlnlaterium dea Innern. Uanorer. 
Netlii^rlandH— Mlnivt^re de I'lnt^rieur, The Hague. 
PruAbia— HandeU MinUterium, Beiiin. 
K^nlglichfi Bibliothek, Beriin. 
BiiSiila— Biblloth^ue Imp^riale, St. Petenburg. 
Sardinia— IJlflclo diille Privative, Turin. 
Haxony-l'olytMihnlKobe Schule, Dresden. 
8i>ain— Ma^irld. 
Sweden— Stockholm. 
IJnited Stateti— Tlie Patent Office, WaahlMton. 

Tlui Aijtor Library, New York. 

The State Library, Albany. 

The Franklin Inatitute, Philadelphia. 

The Free Library, Boaton. 

The Philadelphia Library. 
Wurtemberg—Bibliothek dea Muaterlagera, Stuttgart. 
7 



Canada-Board of Arte 
and Manuft^ 
turet for lower 
Quiadab Mou 
traaL 

Nova Scotia. 

New Brunawiek. 

PHnce Bd«rard bland. 

Antigua. 

Barbadoa. 

Jamaica. 

Trinidad. 

BritiahOuiana, 



In course of Publication^ by Order of the Commissioners. 

ABRIDGMENTS (in Classes and Chronologically arranged) 
of all SPECIFICATIONS of PATENTED INVENTIONS, 
from the earliest enrolled to those published under the Act of 1852. 

These books are of l2mo. size, and as each is limited to inven- 
tions of one class only, they can be sold at prices sufficiently 
moderate to enable the humblest inventor to examine for himself 
whether his discovery has been previously patented or not. 

At the foot of each abstract is given r^erences to notices of the 
inventions in scientific and other works, and to the reports of law 
proceedings for infringements, &c. &c. &c. 

The classes already pubUshed are,— 

1. Dbaiv Tiles and Pipes, price 6d. 

2. Sewing- and EMBBOiDEsiNa, price Qd, 
S. Manube, price ed. 

4. Prbsbbyation op Pood, price Qd, 

5. Mabine Pbopulsion, price 49. 

6. Manupactube op~Ibon and Steel, price 55. 

7. Aids to Locomotion, price Is, 

8. Steam Cultube, price 25. 

9. Watches, Clocks, and otheb Timeexepebs, price is, 6d, 

10. PiBE-ABMS AND OTHEB WEAPONS, AMMUNITION, AND ACCOUTBE- 

MENTS, price 65. ed. 

11. Papeb:— Pari; I. Manupactuee op Pafeb, Pasteboabd, and 

Pafieb Mache, price 35. 

12. Pafeb :— Part; II. Cutting, Folding, and Obnamenting ; in- 

cluding Envelopes, Cabds, Papebhangings, &c., price 25. 

13. Ttpogbaphic, Lithogbaphic, and Plate Pbinting, price 75. 

14. Bleaching, Dyeing, and Pbinting Yabns and Fabbics, price 

95. 6d, 

15. Elbctbicitt and Magnetism; theib Geneeation and Applica- 

tions, price 85. 6d, 

16. Manupactube and Application op India-Rubbeb, Gutta- 

Pebcha, Ac.; including Aib, Fibe, and Watebpbooping, 
price 105. 

17. Pboduction and Applications op Gas, price 75. 

18. Metals and Alloys, price 95. 

19. Photogbaphy, price 25. 

20. Weaving, price 145. 

21. Ship Building, Repaibing, Sheathing, Launching, &c,, price 75. 

22. Bbices and Tiles* price 45. 

23. Plating oe Coating Metals with Metals, price 25. 4d. 

The following are in the press : — 

Pbepabation op Fuel, and Appabatus pob itsjCombustion. 
Steam Engines. 

POTTEBY. 

Spinning. 
Railway Signals. 
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